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+~—-sUpon commencing at LO: 05.ea on: 

THE REGISTRAR: Please come to order. 
This hearing is now in session. Be seated, please. 

THE CHAIRMAN: Mr. Poch? 

MR. D. POCH: Good morning, Mr. Chairman. 

DAVID WHILLANS, 

KURT JOHANSEN, 

FRANK CALVIN KING, 

WILLIAM JOHN PENN, 

IAN NICHOL DALY; Resumed. 
CROSS-EXAMINATION BY MR. D. POCH (Cont'd): 

Q. Panel, when we left off we were 
talking about probabilistic risk assessment and I just 
wanted to turn your attention to page 156 of our 
materials. 

THE CHAIRMAN: That's Interrogatory 
O37, Bay 

MR DAePOGH: TOves:: 

THE REGISTRAR: Sorry, which one are we 
on, please, Mr. Poch? 

MR Sab 2 “EOCH SS erinis=rsern ythe tf ursttvo lume 
ofimaterrals;,) Exhrhbi tCo7Preat page iro ; 

THE REGISTRAR? 9:87 whe insted: 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 520.114: Interrogatory No. 9.7.14. 


MR ea ePOCH TRO “> Mra *Kinag peélewantedyto 


ask you, Since you have agreed that probabilistic risk 
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Whillans,Johansen, 23984 
Penn,Daly,King 
Crave. (D. Pooch) 


assessment is something that came out of the U.S. 
experience, and we have indicated that they are at the 
point where they are able to do or they are doing 
probabilistic risk assessment, at least in some 
jurisdictions, that captures the number of categories 
such as external initiators, that your risk assessment 
doesn't. 

I was interested in your response to 
9.7.14 which makes clear that you don't have any 
external reviewers, independent external reviewers, 
critiquers, if you will, of your probabilistic risk 
assessment from the States, or from Canada for that 
matter. 

MR. KING: A. External to what? 

Q. External to yourself and the AECB 
presumably? 

A. Well, we have the group of people who 
prepare the risk assessment, external to that group but 
still within Hydro. We have reviewers. 

Q. I am talking about external to 
Ontario Hydro. 

A. External to Ontario Hydro we have the 
AECB.: 

O. .Wouldn“tweyou agree, Mr. King, if- the 


object of the exercise is to look for all of the risks, 
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Penn,Daly,King 
Cr ex (0. -2ccn) 


and I understand that the object of the DPSE wasn't to 
capture all of the risks, but was to look for cross 
linkages and to uncover potential problems, wouldn't 
you agree that it would be healthy to have sort of 
detached and critical suitably skeptical analysts 
Critique your report? Wouldn't you think that would be 
a positive way to try to uncover gaps? 

A. I think the AECB staff are very 
skeptical. 

Oo ~Golngepack= CONEXnUbitag25. 

‘A. Can you refresh my memory on which -- 

Q. This is the report we produced. 

THE CHAIRMAN: Hazard report. 

MRA DD. POCH:S 6«Hazard, report. 

. EirstjotwallyaMe. CRing alt gatherafrom 
the fact that you checked the numbers we produced for 
the Pickering experience going back some years, you 
didn't mention you have any difficulty with the chart 
that dadppears onSpagemoeotl tnrs Femsorry, ites pagergel 
wanted you to refer to, where we simply plotted the 
resuitsetrom Wsorandr* 90" for! themvarious Statdons: 

MR. KING: A. You have plotted selected 
results. 

Q. Yes. This is the one selected by the 


methodology indicated in the report where there was the 
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four digit code and where they were available in 
ViGibr: i= 

A. You have selected those systems on 
those units on those stations where the targets have 
been exceeded, I believe. 

OG”. JR ES 2urSorr ve 

I take it that these results again 
conform with your understanding? 

A. Yes, I have checked these results. 

Q. Now, I am wondering why it is that 
you find an arithmetic average — these aren't averaged, 
the other were - but why you find the arithmetic 
average an unhelpful way of expressing this? 

A. Our discussion yesterday on that 
point wasn't on this page right here. 

ee NO 

A. But I think as I explained yesterday, 
these are annual targets. They are meant to be used on 
that performance on that year. 

IT. think, that .one echant axthatponesstable 
that we were looking at had a number of 20 years of 
experience on Pickering "A" ECI, I guess it was, where 
thejtotal unavailability, tn units of 10 tCosthewnenus .3 
was 1,400 and eong odd, where two years contributed 


i, 240, of that etorals 
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O.. 4.Mpe. King: di think’ Drug Connedlds:pointed 
out, there was no apparent time pattern to that data, 
agreed? I think you agreed to that. 

THE CHAIRMAN: We are now talking about 
another table. We are not talking about the table on 
page 9 right now? 

MR... D.¢ POCH t4,4 YeS.o4 Wes Can, go backs:to 
tnhec)one, pLo.1t'scy helpful. to; have dts ang front; ofels. 

DR.... CONNELL: Mr,.4 Pooch} juste toycorrect 
that impression. My observation was that I thought the 
distribution pattern in the table seemed to me to be 
distinctly non-random. 

MR’. Dun POCHtay Oh. bdyapedoga Zess Dru 
Connell. 

O.4 I,am gustatnyingato find the location 
of it,in.our materaais,._.It’swin the second volume of 
materials at page 76. 

Mr. King, I think, for example, if we 
take Unit 4, there were higher numbers in years three 
through eight and then there were some lower numbers 
interspersed with some higher numbers, and then in the 
latter vears, '88,.,89.and.90 again we see -- rather 
'88 and '90 we see higher numbers. 

- guess I still don't grasp the kernel of 


leogicy if. you.will; sing, youGbeceneern about+vagathmetic 
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average. Aren't we talking about a number which is 
used or which can be used in a risk analysis or 
compared to your expectation of the likelihood of 
availability, or unavailability ina safety analysis, 
and wouldn't the entire history be relevant to that? 

If it has been out 50 per cent of the time and your 
target says it should be out 1 per cent of the time, 
isn't there is a 50 times the likelihood it will be out 
on any given day than you would estimate? 

MR. KING: A. We don't and we can't use 
any of these data in our risk assessments because, as 
we have gone over several times, when a special safety 
system is declared unavailable-- 

O. Fine -- 

THE CHAIRMAN: Let him finish. 

MR. KING: *--1t° doesn’ t- mean’ that the 
system was unavailable in a way that is significant in 
your risk assessment model. 

MRY~D.2POCH. =Or" Mr King,” 1 think we 
discussed that at length, and I didn't mean to put that 
conclusion in your mouth. 

All I Ae Suggesting is to the extent that 
these are reflective of inadequacy, however serious in 
the safety systems, why is an arithmetic average not 


representative of the availability or unavailability? 
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MRe ORINGs 08. Okay, pickta column. You 
want to pick column 4, arithmetic of average of 1ll. 
That 1s an unavailability average, now what is your 
definition of the unavailability of the system? 

One Well agai think vou are 
returning to the other point you have made which is -- 

Aoi Nate ot Coe INDO, tant DOAN, that. is 
why I am returning to it. 

Q. Let me understand then. You are not 
objecting, if these numbers were, say, for total 
unavailability, complete unavailability, complete 
inoperability, you wouldn't object to my averaging them 
over a number of years. What you object to is that 
they aren't all for total inoperability; some of them 
are Only Lor partial. 

A. That's my major objection. 

Q. That is fine. I wanted to understand 
if it was a mathematical as opposed to the other point 
you have already made. 

Now, with respect to the future, are you 
offering us any prediction on how the safety system, 
special safety availability will trend? Are you 
expecting to remedy this mixed record that you spoke 
ake) 


PeUOi Ora. De 
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A. The quality improvement process that 
Mr. Daly talked about had in 1991 -- of the various 
performance measures, and there are many of these, 
covering all aspects of station operation, that was one 
of the ones they were focusing on, one of the six they 
were focusing on for improvement. 

We do expect improvement-— 

Ou) Al Larroant. 

A (oa CN eeU Ghee. 

QO. Miran king,, this.quescion obesateny 
system availability being below target or expectation, 
this is a long-Standing problem, is it not? 

I mean, you have been aware of it, I 
think we have established the long-standing problem at 
least with respect to Pickering "A", but you have been 
aware of it™for a long time, Nave vou mot ,. Mra skiing? 

A. There are two problems: 1, the 
unavailability of systems where that unavailability is 
a real unavailability, and there is a problem with 
respect to the whole system of reporting 
unavailability, and some of these problems which I have 
been talking about, you know, perhaps it is time we 
Came up with a new system to report unavailability to 
make it more accurate with respect to the actual 


increased risk that may be involved with that 
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unavailability. 

QO). GrMr oo King @tcouldvyouieburn to page’ 157 
of our first volume of materials? 

Aja fils Nawe: jibe. 

MRGr eDwisROCHs)v eihies psizan rexcerpt: Erom A 
Race Against Time, which is the interim report of the 
Royal Commission on Electric Power Planning, the Porter 
Commission, on nuclear power. I believe that may 
already be a exhibit. I am not sure though, Mr. 
Chairman, I'm afraid. 

Perhaps we should get an exhibit number 
for it. It is excerpts from the Royal Commission on 
Electric Power Planning Report, A Race Against Time. 

THE CHAIRMAN: We probably have it 
somewhere. I don't know whether the Porter Report is 
an exhibit or not. 

MR. D. POCH: Perhaps Mr. Campbell can 
help us here. Why don't we proceed while they look for 
that. 

0 .ovMren K img, icityourlook, uno the-lower 
right-hand corner of the page there is a paragraph 
there. This occurs inside a discussion of what the 
probability of a reactor accident was thought to be at 
the time. 


Drie Portertposintsi outm that): 
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Two well-informed nuclear critics who 
participated in the hearings, Dr. Gordon 

Edwards and Ralph Torrie have argued that 

the probability of a dual failure could 

be about 100 times higher than the 
theoretical levels. This estimate is 
based on failure rates in the 
high-pressure piping of the primary heat 
transport system being 10 times higher 
than has been assumed and also on the 
fact ‘tthatithe availability of the 

Pickering ECCS has been demonstrated to 

be 10 times lower than postulated by 

designers. We believe that the Edwards, 

Torrie estimate is more realistic than 

the theoretical probability. 

And he goes on to consider the U.S. experience. 

Do you disagree with the findings, the 
applicability of those findings in 1980 to the current 
Situation? Do you believe that your various systems 
are performing at the level envisaged by your 
designers, or do you acknowledge that your plan to 
improve Bey age evidences the fact that they are not 


performing to design? 


MRSSKING OAS In that paragraph you just 
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read, there are two components. There is the 
initiating event frequency and then there is the ECI 
dna erirabs Wyey. 

On=*the first. part of 1, awell, theyare 
referring to theoretical levels. I am not sure what 
they were referring to when they talk about theoretical 
levels, and this statement about the frequency of 


Failure of high-pressure piping being 10 times 


shigher..) Sit eanytning, im the time frame since: this 


was written our estimates have gotten lower, not 


higher. 

On the second part -- . 

On OMr. King, Todivdn to mean to refer you 
to the particular Ttems Teterred there... was 


referring to the observation that the actual 
unavailability was demonstrably worse than the design 
expectation, and I am wondering if you would agree that 
that has been the experience and remains the 
experience? 

A. Well, you read the whole paragraph 
And Che tit sabe part lie NatoeraAgrapnatoo, so . think an 
order to have some perspective I should comment on that 
as well. 


Q. Well, perhaps you could answer my 


‘question first and then go on to add whatever other 
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comments you want. That might shorten things up 
considerably. 

MR. B. CAMPBELG: (Well, with respect, net 
Chairman, if my friend insists on reading in a whole 


bunch of stuff and then asks a question I think it is 


- fair for the witness to conclude that he should answer 


based on all of the material that is put in front of 
him - not a particular part, the whole having been 
read. 

THE CHAIRMAN: Mr. King, you just 
continue with your answer and in the course of it deal 
with Mr. Poch's question. 

MR. KING: As I was going on to the next 
point in there was the second part, which is the 
Pickering ECCS. Well, as we have discussed and as you 
have shown on that table yesterday, whether it is 10 
times or some different number of times it is less than 
the 3° times 10° Co" the minus 3 fcr Pickering “A, which 
is the design target. 

There is no dispute about that. 

MR; DY POCH: 9. ALT fight. 

MR. AKING: “AD 7 BUC hYVOUTTUsStYCcan, Ex go, Erom 
that to an increased risk of some high-level 
consequence because there is a whole chain of events 


that have tO occur. Theyinitiating, evenw nas oO cccur, 
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and I was just commenting on the frequency of that. 

And Dr. Porter continues in that same 
sentence, not least because, which you didn't read - 
the Rasmussen report concluded. So what was in the 
Rasmussen report led or helped Dr. Porter reach his 
Poe eter eeces 

In fact, I disagree I believe Dr. Porter 
in error has taken materials from the Rasmussen report. 

Ga (A 

A. I have the excerpts from the 
Rasmussen report which clearly show that he has not 
taken the material correctly from it. 

OC Mr. hinds btnought weshad already 
established that when we are talking about risk if we 
presume that the initiating event is at a frequency as 
you predicted, the fact that a special safety system 
has a frequency of availability less that you predicted 
does increase the risk of a major consequence event, 
does it not? 

It doesn't matter for the reasons we 
spoke of; it is the multiplication of probabilities 
that gets you the final probability? 

A. As we discussed yesterday, it 
increases the probability of that sequence. 


O. Yes. 
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A. That sequence may be an insignificant 
eh eat do MB the total probability. 

QO. ~ Yesyi isunderstand, tnarti. 

Now, could you comment on my question? 
Despite your caveats would you agree that the special 
safety system performance has in fact not been 
performed at the level anticipated by the designers? 

Nanrthat Vs. cornect 2.05 Nave jsaid that in 
my direct evidence, and I have said it to you several 
times already. 

Qurr ANGieseMy ann, VOU would agree Ghat 
in some instances the lack of performance -- I think 
your point is in some instances it may be of more 
concern than in other 11S 2 085 

A. Yes, that would be generally true. 

Opp ALUVGIODEsepnow, Moo eK1nG;, £ | 
understand that the U.S. Oak Ridge National Laboratory 
has developed something called an Accident Sequence 
Precursors study for the NRC there. Are you familiar 
with that? 

A; gl’ Racamilaar withechar that program 
is in existence? elem, noE Eamiliariwith, the details of 
the program. 

Q. Perhaps we can go a little ways down 


that» road. 
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I understand that as a result of that in 
the U.S. each year the LERsS, which are equivalent to 
your SERs, are reviewed and accident probabilities are 
estimated based on the pathways presented in those real 
life events, and that information provides insight into 
what needs to change, both in the probabilistic risk 
assessments and on the ground in the plants. 

Do you have something analogous to an 
accident precursor program as a formal process in Hydro 
with the AECB? 
feivO 362 5%Fa:. | 

A. We don't have a program which is 
Similar to the scope of that NRC program. 

The AECB did start a program maybe five 
years ago which involved looking at precursor sequences 
and looking at actual occurrences, but I am not sure 
how far that got along and whether it's still active. 

Qe= Aber font <**Mrothing #41, would like .to 
talk about comparative risk. In your oral evidence and 
in Exhibit 507, I believe, have compared the risk of 
nuclear to other risks we face, be they energy or in 
every day life. Your comparisons are based on your 
assessment of accident risk in Exhibit 507 which is 
drawn for the most part from your probabilistic risk 


assessment? 
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Ae (LE wergo -ctOmsUy) YOU, Will see sumere 1s 
for the accident public radiological mgt it comes in 
two components, one from the Darlington study, and as 
we discussed yesterday, a conservative estimate based 
on some American work. 

Q. So to the extent that your 
probabilistic risk assessment isn't complete, and you 
have indicated it wasn't intended to be complete, to 
the extent it leaves out, for example, external 
initiators, then those comparisons would similarly 
leave oul, those initiators anontratricKk? 

A. Yes. But it s-my judoment i thal tnose 
extra contributors are small. 

GO. And I take rt that whatever the 
extent of that failing, it would be shared by many of 
the other comparative risk estimates we have seen, for 
example, from the AECB or as presented to you in 
evidence? 

Aw Could your clarify chat? Nhat ouner 
comparisons? AECB comparisons? 

Q. Perhaps we will get to that ina 
minute then in specifics. 

Could you turn up Exhibit 558 which was 
the piece filed by AECB with respect to the Helsinki 


key issue paper. I just wanted to be clear. If you 
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LUC COR page eoLOL (Lhatereporet., 

Aw Icvhave...t.. 

Q. At page 133 of that report there is 
the chart, Seen Fatality Rates for Severe 
Accidents, andathere is a,note,which says reported 
fatalities are in terms of immediate fatalities. 
Delayed fatalities, particularly relevant for the 
Chernobyl accident, are not included. 

Would you agree that delayed fatalities 
are indeed particularly relevant for nuclear compared 
to other technologies? 

A. They are particularly relevant for 
nuclear. 

Q. All right. And do you have any 
estimate to offer of what delayed effects are predicted 
to be for Chernobyl? 

A. I donot. The literature has wide 
ranging estimates from different bodies. It's 
sometimes -- 

Q. Can you give us a range that you are 
aware of? 

As, taNOpen Lecaba t . 

Q.. Would you agree that the upper 
estimates have ranged into the hundreds of thousands? 


THE CHAIRMAN: You are talking about 
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Fatalities now? 

MR. Do) POCH:, Yesr 

MR. KING” Well, ms just don't, have that 
information. 

MR. Ds, POCH: "0." “You nave not read such 
FePOLesSs, Mie Kang, 

MR. KING: A. I have seen Nucleonics 
Week-type articles. I have seen numbers, there is 
numbers per year, there is world-wide, there is local. 

Q. I was thinking of world-wide delayed 
effects. 

A. The ranges from the various sources, 
I don't put much -- when I read it, somebody comes up 
with a number, I don't put much credence in it unless I 
am aware of the scope of the studies that went in and 
the bodies Ena made those estimates. 

Q. And since you are not prepared to 
offer us any number, I take it you are not comfortable 
with any of the results of any of these studies to 
date? 

A. Which studies are we talking about? 

Q. Any of these that you have read about 
in Nucleonics Week or wherever else that NOUsdOn. t. put 


much credence on. 


A.” I "prefer to Ssée the studies in front 
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of me rather than a newspaper or short clips on results 
of studies. © 

Q. You haven't made it your business to 
review those studies then I take it. 

A. NO; 1 -Naven't: 

On. ANG £l we LUT CO-LxniDict 962, 

THE CHAIRMAN: Whats omexn? Of too 2) 
please? 

MR. Dee OCHe oleae JCstugOLNGwlO  fandedt, 
Mr. ‘Charrman. “It "was an*AECO report which appears in 
the Volume 3 of the AECL materials behind tab 3, I 
believe anyway. 

Excuse me, I think I have got the wrong 
Clte. geile SOrLy, 1 ts ce NOts alt ALC CLeport,, but 1 1s 
further material from the Helsinki materials. 

OvFel IMstewanl_edL co CONE LIM, a tLe VOU 
would, Mr. King, thatothis. report similarly <-— 

THE CHAIRMAN: Just a moment. We better 
Tdeucrry scie*repoLle.= - 16 15. 20 ALCh. s VOLUME 37and. 1t 
is behind tab 3. 

MR. D. POCH: “Yes. It's been given 


Exhibit 562. ft's the Senior Expert Symposium, 


-Executive Summary from Helsinki. It's an IAEA 


publication: 


THE CHATRMAN;: 1991. 
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MR De eOCH aves. 

Q. «And; Mn, King, this discussionahere 
Of relative risks .Ofuditferencesftuels,.for example, on 
page.10, if you look at ,.the top right-hand .column. on 
page 10 you will see that in the first paragraph, 31 
immediate deaths, and it notes at the bottom of that, 
although risk of delayed fatalities has yet to be 
established, the social consequences of the accident 
aLexDarti cularlvesianifi cant. 

Would you agree that the comparison oe 
conclusions drawn in this report are based simply on 
the 31, not on the latent health effects? 

MR. KING: oA. jJecan ite confirm that at 
alls. ss lhaven' ty read this) repong. 

O...chat 1s. fine. «And si f ivou .wouldatake 


a look at the first volume of AECL's materials, at tab 


15% 

A. Exhibit number, please? 

Q. I am afraid I don't have the exhibit 
number. /it. was, Interrogatory 9.1525, 


A. We have got everything in exhibit 
number over here. 

Ow. Perhaps: Mr. Lucas could jbelowus.. 

THE REGISTRAR: Where are we? 


MR. <D.-. POCH 2 pease De) Sa 
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tHE REGISTRAR: 919.415.5135. .43. 


MR» KING: “What, is. the. tatle of, that? 


MR. oD. POCH: O..0Thisvis.an 


interrogatory on occupational health effects and there 


is two reports attached to it, one of them is Cohen and 


Pritchard on comparative risks and the other is from 


ACNS 10. 

MR. KING: A. I may have the 
VOLUN ney O..04 D210 14.) 

MR. B. CAMPBELL: What is the 
interrogatory number? 

ME a POCH ko 20.445), 

.MR. KING: I have a Cohen and 
paper. 

THE CHAIRMAN: It was written 


notice on here. 


right 


Pritchard 


ny O80. fT 


MR... De. POCE:.  O.412..am Looking, at.the 


second report behind the tab, it's halfway through. 


Unfortunately the pages are not numbered. 


Advisory Committee on Nuclear Safety. 


Li sethe 


MR. KING: A. ACNS 10 document? 


Q. ACNS 10, and this is the Advisory 


Committee to the Atomic Energy Control Board? 


A. ves. 


Oc) thisatse ther study which vyouscite: in 
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your Exhibit 507 as one of the studies that you compare 
your results to? 

THE CHAIRMAN: Let's get it straight 
which one we are talking about. The one that I have in 
here is the second paper, the paper by Cohen and 
Pratenarda. 

MR. D. *POCH:, Lvam sorry.) No, ib ocninK 
there is a response to the interrogatory and then there 
is a paper by Cohen and Pritchard and then about a 
quarter of inch of material later, an eighth of an inch 
of material later there is ACNS 10. 

THE CHAIRMAN: Which one are we looking 
ate 

MR. D. POCH: ACNS 10. The cover page is 
PUCCr Chis 

MR. KING: They are in Exhibit 507, there 
is a table in there where we compare the results that 
we calculate in Exhibit 507 to a number of other 
sources, the ACNS being one of those sources. 

MR. Ds POCH: Yes: 

THE CHAIRMAN: This was one published in 
1989, just to keep that in perspective. 

MR. D. POCH: Yes. 

Q. And if we look at the page Arabic 


numeral 4. 
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THE CHAIRMAN: The page which starts with 
the words "Inclusion of different types of harm"? 

Miia DisePOCH: salhativs:.cormrect)IMr: 
Chairman. 

MR .9°KING:' oc clirhave ait». 

MR. D. POCH: Q. And there, there is a 
review of the other studies which ACNS looked at and if 
we look towards the bottom half of the page it notes 
that Cohen and Pritchard, halfway through the second 
section there, Cohen and Pritchard draw only 
qualitative conclusions, so the usefulness they note is 
somewhat limited. 

Paskievici recommends best estimate 
values, and they go on to offer the bases for the 
choices of these values, which are enumerated A through 
F. And if you note, D says, long-term risks greater 
that 500 years are ignored or discounted, and in E, 
risks of large scale hypothetical accidents are 
excluded, thus low probability but high consequence 
nuclear reactor accidents are not considered nor are 
such accidents as large explosions at oil refineries. 

MR. KING: A. This is with respect to 
the Paskievici study, I assume? 

Q. Yes. You don't disagree with ariel el 


take it? 
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A. I haven't read the Paskievici. 

Q. And Niehaus, after the enumerate 
paragraph, they refer to Niehaus and colleagues, use an 
approach similar to that of Paskievici, they do not 
include the effects of hypothetical severe accidents. 
And then if you look at the paragraph below that, thus 
it is concluded that had the bases of the critical 
Surveys of Paskievici and Niehaus are reasonably 
comparable. The results of these studies are used as 
the basis of this report. 

{10:44 a.m. ] 

So would you agree that the ACNS studies 
Similarly leave out low probability/high consequence 
events? 

A. I would have to read this whole 
report again. I read it a couple of years ago, but -- 

Q. So you are not aware of whether the 
ACNS 10 conclusions include high consequence events or 
not; is that the answer? 

A. Well, I can't confirm that one way or 
the other until I look at this report. 

QO.) Mray King == 

A. Now, what you are referring to is 
justia sectioneof theorepert entitled, Recent Critical 


Evaluations of the Literature. I would assume that if 
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ACNS had made such an exclusion they would have that up 
front an some other part of the report here. 

Q. I would have hoped so, too. 

A. In any case, we didn't use the ACNS 
report to come up with our 507 estimates. 

Owe NO, YOu,-OLfered them sas comfort for 
why your 507 estimates seemed reasonable, I think; is 
that fair? They are presented, for example, at page 
me oe 

A. Yes. Well, we have got UNSCEAR, 
Hamilton, ACNS, Fritzsche. | 

Q. ACNS, for example, appears to be 
about twice as high as yours, and if I am correct they 


don't even include the high consequence events, do 


 chey. 


Aye *Welly cam Ereconrirm@thacy but I 
know there is a discussion on page 522 of Exhibit 507 
which explains why the information from the other 
sources are higher in some cases. I am aware that in 
the ACNS 10 report they used occupational dose data, 
which is a major contractor, which was only data up to 
1984. 

Oo ewer, Mr Kang=-— 

A. And that data, as you have seen from 


Dr. Whillans, the occupational dose data is going down, 
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and, in fact, it is twice as high as what we have used 
because they have more recent information. 

Q. Mr. King, it seems what you have done 
is you have pointed out the places where ACNS appears 
to overestimate risk from your perspective, but you 
haven't reviewed this and you are not able today to 
tell us or agree whether or not ACNS has underestimated 
risks in other regards, and explicitly done so? 

“A. Exhibit 507 is our estimate of what 
these risks are, and we have included contributions 
from large accidents. 

Q. Finally, with respect to comparisons 
of risk AECL tabled Exhibit 550. This was the large 
tome entitled: Energy For 300 Years. | 

A. gl ehaven .twwead thatwasyet. 

QO. palawon’ tAask Vou .uo. 

THE CHAIRMAN: 550, did you say? 

MR el) te ePOCH e045 5.0.. 

MS. PATTERSON: You can go ahead. 

MR «eDe sPOGH:, ..0. pMin eek ind pe laduist uwanted 
to direct your attention to page Roman numeral 9. This 
is in the summary athat.they.offer, the authors of -that 
report offer under the heading Assessment of Risks of 
Environmental Impacts of Energy Rie icees 


MR. KING: A. Roman numeral 9? 
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Q. Page Roman numeral 9. 

Azii Yes? 

Q. And their conclusion, it seems to me, 
can be captured in the paragraph which is the second 
From the end there, after the indented section, which 
reads: 

None of the options for supplying the 
needed extra energy presents any 
appreciableg. Usk (fo date or health. 
Constraint on energy use or excessive 
conservation option that is not meeting 
the demand would result in the biggest 
risk because of the slowing down of the 
rate of increase of life expectancy that 
can be expected to occur. 

Would you agree that the assumption 
inhenent pingthis --landekh think ii “you djust literally 
flip the pages you will see page after page after page 
of correlations being analyzed between electricity, use 
and GDP, and so on, and life expectancy and GDP. Would 
you agree that to accept that conclusion one would have 
to accept that there is a correlation between 
electricity use and GDP and in turn between GDP a 
life expectancy? 


A. When Mr. Heintzman was taking me 
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through some of this material here I believe I answered 
I ‘just wasn’t familiar with thas Remar fiat and I 
couldn't answer any questions associated with that. 

If that is the conclusion in the report I 
assume it is stated in the report somewhere, and even 
lif it is, I”- didn't do this) work.” I> haven’ t“@read@this 
report. 

Qe VALdirights 

As of canttesza 

O'.votbtakesitaritersenot’ the suggestion 
of anyone on this panel that electricity use or 
production is in any way related in a causal way to 
life expectancy? 

MR. (PENN se@7Ast Wellbyer would like to 
comment here, Mr. Poch. 

There is clearly an established 
relationship between GDP and electricity growth. It is 
well known, if you plot the two they lie on top of each 
other .for, Ontario 4andéerightse-srsincelabout S190. 2O1F£ 
you look at the United States or if you look at the 
United Kingdom there is not too dissimilar patterns. 

So that is the first point to make that you commented 
on. 

These authors, of course, have been 


trying to wrestle with the question of the benefit of 
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various forms of energy to society as opposed to the 
risk. And the measure that they have used, according 
to my basic understanding —fandelehaven-ueread this 
report either, is the question of improved life 
expectancy over the century while electricity has been 
available. 

Now, I am not going to defend whether the 
authors' correlation between life expectancy and 
electricity growth alone is the reason that we are all 
Surviving longer, but clearly any person who has lived 
through the period would recognize the value of 
electricity to our lifestyle. 

Oe Mr. enn, 1) just want. to ask you 
then, would you agree that in an era when we can 
provide the same end use service, the same for example 
hygiene or health service whatever it may be, warmth in 
one's home, with say conservation rather than 
electricity, to that extent this study is completely 
outdated? 

A. Well, the study has only been just 
produced. You can't conserve, Mr. Poch, unless you 
have already got something to conserve. 

OO. Yes: 

A. And I certainly agree that we as a 


consumer society must conserve, and why we call our 
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plan the Balance of Power is to just recognize that 


Dount. 


Of “Dre Whi Plans, would you -a0recmunat a 
relationship between electricity per se as opposed to 
hygiene or what have you and life expectancy is an 
example of your ice cream cones and drownings at the 
beach? 

DR. WHILLANS: A. I think any 
correlation is subject to that. concern. It does not 
prove cause and effect. 

Oo SALT rignt., “lliainey Ol. 

A. While I am speaking, Mr. Poch, you 
didn't ask me about your estimate of 100,000 cancer 
deaths from Chernobyl although I gave the evidence on 
health effects. 

Qo ie don*t think | solr reredmany och 
estimate. 

MR. B. CAMPBELL: vay: you did. 

MR. Dy POEH: ©O.°*°On;, Tn sour ye. Jou are 
right. I asked if there were estimates ranging into 
the hundreds of thousands. Yes, you are quite right, 
Dr. Whillans. 

DR. WHILLANS: A. Well, I would just 
like to comment that I think to my knowledge anyway, 


the estimates range from about 100,000 extra cancer 
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deaths to Dr. Thomas Luckey's estimate of 20,000 lives 
saved, and I think both of those estimates are quite 
extreme. 

I think probably - and there is a great 
deal of uncertainty, as I described - probably the best 
estimates are something like 5,000 to 10,000 ina 
population of something like 100 million. 

Q. And that is going out how far in 
time? 

AvyeWell ,alyvoudd presumesitvastmainiy to 
the decay of caesium, which is one of the main 
contributors to these low levels. So that would be 
some hundreds of years, I guess. 

Q. And you said a hundred -- 

A. It is based on the dose commitments. 

O. And-vyou said 10Q0bmillion: tSosthat 
cuts off effects of very low doses -- 

A. Well, these are already doses below 
background in most areas. It is the population of 
Western Europe, some fraction of that. 

QO. senthat would not count effects from 
the globally dispersed? 

| A. I think it includes those because 
those are a small contributor. 


OgtmAll right. -I would Tike tosjust 
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touch on your safety philosophy, Mr. King. Could you 


turn to page 141 of our first volume of materials? 

This is the excerpt from the Select 
Committee on Ontario Hydro affairs from 1980, which has 
been given Exhibit 633. Page 141? 

MR. KING: “Aw ) ves, Dinave- tla, 

Q. I just noted the last reference on 
that page where it states: 

| The Pickering, Bruce and Darlington 
plants are licensed to meet reference 
dose limits and reliability standards 
calibrated to ensure that the risk to the 
public is acceptable in relation to the 
risks from other industries. 
Is that still a fair statement? 

A. I don't think it was a fair statement 
when it was made. 

Q. All right. Go ahead and explain, 
please. 

A. Because they don't distinguish 
whether -- I haven't tried to read the pages around it 
to put it in perspective, but just looking at that one 
sentence that would be true if von were looking at 
normal releases, the normal dose limits applicable to 


normal operation, because those were derived from ICRP 
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recommendations, and the ICRP recommendations are based 
on background risks in otherwise safe industries. 

Ow, “ALLCri ent, 

Man (SO'*Lt would “be true from that point 
of view, but it doesn't distinguish whether it is 
talking about accident risks or -- accident dose limits 
Or normal release dose limits 

With respect to accident dose limits -- 
and, for example, the siting guide, if you will recall, 
for a dual failure has a 25 rem, a .25 sievert dose 
limit, and that is not set in that way. It was set in 
1972 as the perceived threshold for nonstochastic 
health effects. 

That is my understanding on how it was 
set. 

Q. So that that number - and those are 
the pages 40 and 41 of your Exhibit 519 - this would be 
in the higher category, the lower probability 
category/high consequence category you were referring 
fo? 

A. Yes. 

Q. And the number there is intended to 
be a number which assures none of the, I think they 
were called, deterministic effects as opposed to the 


stochastic effects? 
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[ Deis5 Sea ina 

A. Deterministic and ndauetecraer ne is 
the same thing. 

Q. So that isn't intended to be a number 
which eliminates cancer or genetic effects. That's a 
line that's drawn where if you exceeded it one would 
expect to see some, there would be some risk of the 
sort of cell-killing immediate effects. 

A. You recall there is two dose limits, 
there is the population dose limits and the individual 
dose limit. 

My understanding is the individual dose 
limit was set with the objective in mind of not having 
any observable health effect that the time, i.e., the 
deterministic health effect. 

The population dose effect, the dose 
bhimi teint thativcase> would! ‘bef 10" to’ the’ 6th ‘person rem, 
10 to \the: 4thiper son"“si ever tsie-Whatwas related “to 
incidence of leukaemia in the population, but I can't 
explain it any further.than,athat. 

Oey Allerights ~Wewhave hadja discussion 
earlier about the formula that's commonly used, 
although not exclusively used, I think you pointed out 
for risk, that of probability’ times consequence. ~ Would 


you agree that acceptability of risk, in fact, is not 
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based on such a formula in the case of extreme 
consequence events? 

A. Acceptability by whom? 

Q. By the public. 

A. The literature has a number articles 
on acceptability of risk and whether the public has a 
perceived risk - I forget the name of the word - but 
it's consistent with what you are dt presSong? that at 
high levels of coecatiened even though the risk may be 
lower or the same, that they find that less acceptable. 

©. ViLRGGHE,: 

A. But my reading of the literature 
would suggest that that's only true in the surveys that 
I am familiar with where the consequence is in fact 
immediate fatality rather than delayed fatality. 

Traffiictacéidentsethaw are occurring 
every day, one a day for 365 days a year has the same 
number of deaths as one huge accident causing 365 
deaths, the public would find the latter less 
acceptable even though they are the same number of 
deaths over that year period. 

QOsmibetite atest’ that avlittle without 
getting personal, Mr. King. 

Do you have life insurance? 


Ae VEYeS:. 
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THE CHAIRMAN: How is that not getting 
personal. [Laughter] 

MR«iDs4POCHs4ndowasnit going to ask him 
to have tell me him limits, or anything, Mr. Chairman. 
Just Let's consider Mr. King for a moment is a 
reasonable man, if you will. 

MR. B. CAMPBELL: On that admission we 
can proceed. [Laughter] 

| MR = «DaeROCHssOgeaMne King, Siatakeiat vou 
have life insurance because you find the financial 
consequence of leaving your family destitute if you 
should have an untimely demise too large to be 
accepted; fair? 

MR. KING: A. I believe that's the 
reason why most people have it. 

Q.< So-you havesacted to try to avoid at 
least the financial consequence of premature death, and 
I trust you are acting to avoid the actual consequence 
too, but you are doing what you can within certain 
limits to limit that financial consequence? 

A. Generally fair. 


Q. Are you aware that insurance 


.companies make a profit on people like you and me? 


Agorl Guiess SO}. 


Q. And that's because the mathematical 
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formula of risk, probability times consequence, results 
Pan expected cost to them which nd less than they 
charge uS in premiums, including the time value of 
money; fair? 

A. Well, I think it's a little more 
complicated in that in they invest our money and get 
interest on that. 

Q. Yes, and otherwise we would. 

So the net present value of the premium, 
let's put it that way, exceeds what the formula tells 
us the expectation of risk is on average? 

A. They are in business to make money. 

Or Yes Usoveme. skiing, Wr yourreally 
believe that risk is purely probability times 
consequences, you wouldn't pay the premium which 
exceeds the mathematical result because nine times out 
of 10 you would be richer keeping the premiums and 
investing it yourself; wouldn't you? 

A. Well, it is just something I don't, 
with respect to life insurance, I don't think about it 
ac ai: 

Ov rawWwell; M1 haver just) pointed -i1tvout to 
you. Are you going to keep your insurance tomorrow, 
Mr. King? 


MR. B. CAMPBELL: With respect, Mr. 
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Chairman, I think my friend is being a little facile 
about mixing an individual choice and an insurance 
company's view of a pooled risk. I think if he iis 
going to ask the question fairly, he has to deal with 
the concept of pooling of risk versus individual 
statistics of individual death. 

MR. Dz: POCH?*©f-am*realilly serve pt Lying” to 
illustrate, Mr. Chairman, that one's perception of risk 
and one's dealing with risk quite logically may not 
follow this linear formula. I wasn't Wescine ate git 
from the insurance company's perspective. 

MR. KING: I have never agreed that the 
linear formula is the only way of. expressing risk. In 
fact, when you brought it up I suggested there was only 
one way. 

MR... D'.. POCHs“*O.PPMreaKingsad “GQuesse am 
asking you this, you, like most people, do in fact in 
your every day dealings, for example, with the purchase 
of insurance, do treat high consequence risks 
differently than you do treat manageable consequences. 

MR. KING: A. Yes. In some cases very 
high consequence events you forget about them 
completely. There are certain exclusions in life 
insurance policies... Sidon ego ouc tovbuyenn phi cen 


Co cover. Chose”“exclusiens,worstry towget insurance from 
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somewhere else. 

Q. It may not be available, it may not 
be affordable. It may not be worth it to you. 

Men hung petcnegpoint 16, asn't it, that it 
is not unscientific of your pe.iskujustdnotwasmatter of 
perception that you buy insurance. It nay be rationale 
in the circumstances to treat the high consequence risk 
which has a Similar risk expectation value as low 
consequence risk but to treat it differently. You are 
not disagreeing with that, I take it. 

A. In some circumstances it may be 
appropriate to treat it differently. 

| Q. Can you understand why some might 
find a nuclear meltdown an unacceptable consequence, 
even if of very low probability, if there are good 
alternatives available at similar cost? 

A. You have to look at the levels of 
risk and that risk expressed in several ways, not just 
as the product of probability and consequence, but what 
are the sizes of those consequences. You have to look 
at the alternatives. If you look an alternative and it 
has a different risk profile, perhaps the consequences 
of low probability events in that other alternative are 
lower but at the higher frequency end there are many 


more consequences, and society has to do a balancing of 
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do you want to accept those consequences every day or 
do you want to take some risk of having higher 
consequence events at a much lower frequency. 


Q. Mr. King, you would understand that 


some might be prepared to pay a higher premium, as it 


were, for options such as conservation that avoid even 
a slight probability of ave fdaaye severe consequences. 
That's consistent with the purchase of insurance, for 

example. 

A. I assume whatever other options are 
out there, one has to do a complete analysis of all the 
implications of that option and look at both low 
probability and high probability consequences, and 
beyond that general statements I can't make any other 
comment. 

On Aererrgie. wets Go. On tO Lock at 
how Hydro deals with the possibility GLa nig 
consequence events. 

You have you have evacuation plans? 

Ae -Tnesprovince, as “I Said in My direct 
evidence, is the body which controls emergency 
preparedness. “We have a part in it, but the plans, the 
evacuation plans are in fact the pee at ee 3. 

Q. And is there a licencing condition 


that you have to have significant emergency response 


Parte Aesoctaces REvOrt ing, me. 


Whillans,Johansen, 24023 
Penn,Daly,King. 
er ex (D.° Boch) 


capability? 
. A. I am sure there is. I am not sure I 
ecouldspointatositunight +new. 

Q: phat is fine. 

A. I am sure we wouldn't be able to 
operate our stations if we didn't have a plan in place. 

Q. So there is an acknowledge that 
whatever the probability may be, there is the 
possibility of accidents on a catastrophic scale, hence 
the need for evacuation plans? 

A. It's one step more in the whole 
defence indepth scenario. You try everything you can 
do to prevent ec aeueae but then you say, well, if 
they can, well, let's be prepared. 

Q. And indeed the assumption is there 
can be such accidents. 

A. That's the assumption,that's,part.of 
the defence indepth. You forget about everything 
that's come before you with respect to trying to avoid 
a circumstance. 

Q. What radius does your evacuation plan 
cover? 

A. The area around each station is 
subdivided into sectors and I believe it goes out to 10 


kilometres. 
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Q. We have actually plotted it on a map 
for you at page 159 of our materials. We have plotted 
some other. radii too. 

Are you familiar with what the primary 
evacuation zone was around Chernobyl? 

A. The zone that was actually evacuated? 

Osa Less 

A. Perhaps Dr. Whillans can help me out 
here, but I believe it was in the neighborhood of 30 
ene eee 

DR. WHILLANS: A. Well, the initial 
evacuation was of specific towns-- 

Ow, »Yes. 

A. --well within the 30 kilometres. 
After the levels of activity on the ground were known, 
a 30 kilometre area was eventually evacuated, yes. 

Q. We have plotted that as the larger 
Circle on this map as well. 

Would you agree with me that 30 
kilometres from Pickering would get about almost 
exactly to this hearing room, Mr. King? 

MR. KING: A. Well, I assume you have 
done it correctly. 

| Ove biti would: take! apm roughly thalfivot 


Toronto? 
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A. Well, you have got the map here. 

DR. WHILLANS: ae I eee we are uSing 
the term evacuation in two different ways. 

As I pointed out, the initial evacuation 
from the nearby towns was much within 30 kilometres, 
and the primarily purpose is to avoid a plume dose 
which is I think the main basis for evacuation here. 

In the later phases after you know 
SCLIVILY on the ground, you can make any adjustment you 
like. 

Q. And indeed in the case of Chernobyl 
they went to 30 kilometres? 

A Nat oar cic. 

Q. Has anybody at Hydro costed what the 
social cost would be of evacuating half of Toronto? 

MRO KINGs SUA CNOw ites) NOt. invour 
emergency plans. It's not in the province's emergency 
plans. The provinces are well aware of what is 
happening around the world and there is no suggestion 
that the sort of consequences that occurred at 
Chernobyl are possible at Pickering. 

Q. Have you costed what evacuating the 
10 kilometre zone would be? 

DR. WHILLANS:. A. As Mr. King points 


out, this is a provincial plan. It. may .well be the 
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province has calculated that. 

MR. KING: pA They are some costs 
calculated in some of our consequence codes, but I 
think” that"1s still’ work in progress right now: 

But the constituents are just disruption 
costs as well as feContantnen ion costs and food 
interdiction and various components to that. But as of 
yet we haven't published the results of any studies 
showing those costs. 

Q. Mr. King, we have plotted on here the 
20 kilometre radius around Point Lepreau. Are you 
familiar with that? 

A. I have been to the station. 

Q. And you are aware that they have a 20 
kilometre radius? 

A. I was not aware of that. 

What are you looking at right now? 

Os wuse On Our Map. 

A. I see. Okay. 

Q. And, indeed, I will come to a 
reference for that in a moment. 

A. Lepreau is ina very remote area. 

Q. Wouldn't you agree that if you have 
more people close .to the plant it's even more important 


to evacuate? 
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Rea Well, w thank ivi you have tess 
people, you are less concerned with the disruption to 
people that may be caused in the whole emergency 
planning process. 

There is no doubt it's more expensive to 
plan for larger numbers of evacuees because in our 
plans out to 10 kilometres we have to have relocation 
centres for those people in the plan, how are they 
going to get moved out, et cetera, et cetera. 

Wer arMi e Kigig, 11, YOu could Curn to page 
160, we have reproduced here the action guide at page 
160 and 161 that's distributed to people around Point 
Lepreau, and it includes on it, it's Xeroxed there, a 
bottle which I understand is plastic-sealed. 

eave nere ote te tnClLuGeSs Onell, as 
you will see in the exhibit, a plastic-sealed bottle of 
something called Thyro-Block, which is potassium 
iodide? 

A. Yes. 

Q. Potassium Iodide is used to block 
radioactive iodine uptake immediately after an accident 
to the thyroid? 

A. It doesn't have to be taken 
immediately, but some short time thereafter. 


Wmce Le nOrectte Loaine gers tO che 
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person. 

A. We are getting into Dr. Whillans‘ 
area, but there are certain time frames when you can 
take it, and it is effective. Perhaps he may want to 
comment. 

Q. Dr. Whillans, can you help us there? 

DR. WHILLANS: A. I am just looking at a 
reference by Dr. Johnson on radio-iodine dosimetry, and 
he has a graph which shows that stable iodine taken out 
to about four hours after the accident is 50 per cent 
effective in blocking the dose. And this is because 
the iodine takes sometime to get the to thyroid after 
it has been taken into the body. 

Q. Is it more effective if you take it 
earlier than that? 

A. Oh, yes. 

Q. And does Ontario Hydro in fact 
distribute these bottles into everybody's home? Are 
they in people's home around Pickering right now? 

MR. KING: A. No, they are not. 

DR. WHILLANS: A. This a provincial 
decision. 

MR. KING: A. The provincial plan 
doesn't require that. 


Q. You haven't voluntarily distributed 
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them to homes in the area -- 

A. It's the provincial plan which 
controls, that, 

Q. You are not constrained from doing 
that, are you, Mr. King? 

A. The pills right now are 
predistributed to hospitals, schools, and daycare 
centres in the vicinity. The remaining 500,000 pills 
which Hydro has are at the relocation centres at York 
University and the CNE for Pickering. 

~Q. So it may be several hours before 
people could actually get these pills if they were 
instructed to take them? 

A. One of the considerations is that the 
release from the accident isn't an immediate event. 
There is an accident that takes time eeacaeaiss a And 
in that time to progress before there is any release, 
then that's the time then any evacuation would occur. 

Q. And Mr. King, wouldn't you agree that 
it is likely that you wouldn't sound the alarm and 
evacuate the area immediately either. You would wait 
to see if there is likely to be a release. 

A. The most likely situationsis: that 
there are several hours -- once the emergency plan, the 


preparedness organization is put in place, there is 
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likely several hours before there would be any 
accident-related releases from the station. 

Q. Why wouldn't you predistribute the 
pills? 

A. That discussion has been going on for 
several years. There have been groups of medical 
doctors studying that, the province has a technical 
subcommittee composed of medical officer for Toronto 
and another doctor ‘studying that to get’ the reason for 
why they haven't made it a requirement. I am afraid 
you will have to ask the province. 

Wiiel8aasm: | 

DR. WHILLANS: A. One of the reasons is 
probably that those pills have a finite shelf life of 
only a few years, so you might get yourself into a 
situation where people have pills that may or may not 
still be effective. 

MR. oD? POCH? °"Mr."Chairman, perhaps we 
should just note page 160, 161 and 162, which is a 
letter related thereto, as exhibits from Point Lepreau 
emergency response? 

THE CHAIRMAN: You want an exhibit number 
for that? 

MRasD #°POCHs S¥es))) Me seChraieman * 


THE CHAIRMAN: The number? 
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THE REGISTRAR: 634. 

Mit) 2 ePOCH «7 Page’ LOUntOT LOZ. 
(Exhibit No. 634: See page 24051) 

MR. KING: What I should also mention, 
Mr. Poch, is that there are -- 

The province is contemplating changes to 
the emergency plan, their emergency plan, and I believe 
these proposed changes are at Cabinet committee level 
at this time. 

Mn Ds POCH:. —-O.” 1 Me SOrry, where is 
inate in Ontarioe 

MR. KING: ~A>” Yes: 

Oe Ala origin t.. 

A. And I believe subjects like KI pill 
distribution, alarms and a number of other subjects are 
treated in this proposed changes to the plan. 

id Jooger pd te Ehud ge Ws | 9 

KR. What toney are 1 aon’ t know, but I 
know I have been told that those subjects are covered. 

MRawos POCH. a oMi Cnalimany 1 Just, NOLe 
for the record at page 162 there is a letter from Mr. 
Thompson I'm sorry, to Mr. Thompson from Mr. Dallison, 
the planning officer with New Brunswick Emergency 
Measures Organization, in which the 20 kilometre figure 


is provided and which simply recites the fact that 
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there has not been any problem with the 
predistribution. 

MR. B. CAMPBELL: I'm sorry, the 20 
kilometre figure before that you spoke of, Mr. Poch, 
was in relation to evacuation. I don't see that dealt 
with here. 

MR. D. POCH: You are absolutely right, 
Mr. Campbell. 

Q. Gentlemen, anybody on the panel that 
can confirm that in fact the evacuation zone is the 
same as the potassium iodide distribution zone, 20 
kilometres? 

MR. KING: A. I have no knowledge of 
that. 

MR. D. POCH: All right. Perhaps we 
should just note then for the record that we are 
certain that the 20 kilometres is for the potassium 
iodide contribution and we are not certain what the 
evacuation zone is. 

MR. PENN: I think there is a number of 
things, Mr. Poch, that you have inferred a your 
cross-examination that gives an impression that is 
entirely false. 

The emergency plan is exercised at each 


of the stations every year involving the Solicitor 
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General's office, involving the media, involving the 
police, involving the hospitals, involving the Ministry 
of Transportation. 

MR. 4D. WBOCHs.. 0. » You *don't evacuate the 
public every -- 

MR. PENN: A. No, but we have observers 
to ensure that we can learn from any part of the 
process which is exercised. That is one thing. 

The other thing is that if there was any 
decision to evacuate it is my understanding that it 
would be made as a result of the recommendation from 
the Solicitor General to the Premier of the province, 
and so it is not an issue that is taken lightly. It is 
an issue that is taken very seriously. 

Dethibnk eis intorrinates that iin your 
cross-examination you leave unsaid things that have 
clearly been looked at in great detail and very 
seriously in the past. 

Of. Mebenny..) donot “think wits my 
responsibility as a cross-examiner to put all the 
evidence out. I am really just trying to elaborate or 
elicit further answers from Ontario Hydro about what 
the nature of risk and risk management is. 

A. Well, I just wanted to put on the 


record-- 
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Or" That’ s iine, Mr. Penn. 

A. -—a Littierbit of balance, in it. 

OG: “That "s" fine, Mr. Penn: 

MR. KING: A. Just because you only have 
a zone of whatever distance, 20 or 10 kilometres, 
doesn't mean that you can't evacuate more than that. 

What it means is that that is the hardest 
evacuation to do, it is) the closest and) 1 1S 3the-one 
which has the highest priority. It doesn't mean that 
you can't extend that just like what happened at the 
train derailment in Mississauga where they started with 
a small area and then went larger and larger. 

QO. “Mr. King, Nave youy studied=tne 
logistics of evacuating half of the City of Toronto? 

A. I have just made a general statement. 
No, we have not, but just because you have developed a 
Dian to go a certain distance Tt doesnt mean thar you 
have then no capability to go beyond that distance. 

QO. I understand your point, but, Mr. 
King, you would certainly agree that the logistics, the 
time involved, the costs of evacuating half of Toronto 
are not an insignificant matter? 

A. The are certainly not. They are not 
insignificant. 


On. "ALY *right) "Okay.: = 2 owouUrue bene CO. go 
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on and talk about waste. I understand that there are 


plans for low level waste, there are new plans afoot 


for the low level waste facility at Bruce that shortly 
will be presented to the AECB; is that correct? 

MR. JOHANSEN: A. The Bruce radioactive 
waste management site is continuing to be expanded as 
required as the nuclear system grows. It has continued 
expansion since its inception, and there are a number 
of facilities that are being considered and would be 
the subject of an application for further approval from 
the AECB. That's right. 

Q. You haven't presented to this Board 
what your considerations are in that regard or your 
assessment of them; that is going on before the AECB? 

A. There was an interrogatory, I 
believe, on that question. 

Q. You haven't presented an 
environmental assessment of your low level waste 
operation, or your future low level waste operations 
here? 

A. Not here, no. 

Q. And with respect to the pressure 
tubes that were removed from Pickering, I understand 
they are in concrete casks? 


An’. That's correct. 
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QO. And is that considered intermediate 

level waste or high level waste? 
| A. That would be categorized as a Level 
3 or intermediate level waste. 

Q. And what are your plans for it? 

A. Well, as I indicated in my direct 
evidence, it will remain at the reactor site at 
Pickering in the case you referred to until the plant 
is eventually decommissioned and the retubing wastes 
and other wastes of that sort from rehabilitation of 
reactors would be disposed of, together with the other 
decommissioning wastes. 

oO. Is it your antentiom to idiasposelvof 
those pressure tubes in the deep geological facility 
you envisage? 

A. That is not part of the present plan 
within the Nuclear Fuel Waste Management program. 

There is currently at Ontario Hydro an effort under way 
to update the long-term management and ultimate 
disposal of low and intermediate level waste, and it is 
within the scope of that program that the retubing was 
would eventually be managed. 

©, SO; Lted sans ongeoi ngvda scuss 10oneus You 
have no specific plans at this time? 


A. atTheresoms a! pden, bat itsissnot up to 
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date. It is just now being updated. 

Q. And do you have a license to store 
this waste we just spoke of on site at Pickering? 

A. The retubing waste? 

QO. Yes. 

A. It is covered by an interim 
approval-- 

Oe en liatiohnte 

A. --under the existing station license. 

Ocpe All right... Now, .with respect ito. the 
disappeared fuel bundle, how much waste would be 
associated with that fuel bundle? 

A. You are talking about wastes produced 
AC POULES( atl OnMOr aa — 

Q. Radioactive wastes in general. 

A. Altogether. Well, I believe in your 
own document, Exhibit 525, you have calculated what the 
tailings volume would be associated with the fuel 
bundle, and I believe in calculating that you use a 
unit value that we published or included in our 
environmental analysis report, Exhibit 4. 

I believe you have computed that a fuel 
bundle would require something like 12 metric tonnes of 
Se aene in my direct evidence I indicated that in 


a typical year Ontario Hydro produces something like 
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7,000 cubic metres of various low and intermediate 
level wastes. 

I also presented in my direct evidence 
information on the amount of fuel that Ontario Hydro 
has consumed to date and forecasts to use in the 
future, so one could calculate what on average the 
amount of total wastes from beginning of the fuel cycle 
to the end would be associated with the use of one fuel 
bundle. But I don't have that number in my head. 

QO. i'm sorry, 1 Was distracted.” Did you 
give us a reference to where we could find the wastes 
associated with the various refining and fabrication 
stages? 

A. I believe there is information in our 
materials report; that is, Exhibit 507. 

O. Serer agai. 

A. And the unit values that I referred 
to in terms of so many terawatthours of electricity 
generated are presented in Exhibit 4. 

O<) All righ. 

A. I believe that was the source for the 
sort of calculations that were presented by your client 
im: Exnibie 525- 

On, “eS, that. Ss 7correcc. 


Mr. Chairman, that is a convenient place 


Farr & Associates Reporting, Inc. 


24 


Zo 


Whillans,Johansen, 24039 
Penn,Daly,King 
Cr ex. (be Pocn) 


to break. 

THE CHAIRMAN: All right. We will break 
for 15 minutes. 

THE REGISTRAR: Please come to order. 
This hearing will recess for 15 minutes. 
[= Recess at li. 30 asl. 
=O resuming at Liss. 

THE "REGISTRAR: This hearing is again in 
session. Be seated, please. 

THE CHAIRMAN: Mr. efe Giera? 

MR. SHEPHERD: Mr. Chairman, forgive my 
funny talking. I spent the morning at the dentist. I 
am still all frozen. 

I thank you for your indulgence and the 
cooperation of Mr. Poch in filing on the record a 
motion jointly sponsored by IPPSO and the group with 
us, the Canadian Wind Energy Association, by the 
Coalition of Environmental Groups and the nine groups 
within that coalition, and by the North Shore Tribal 
Council together with United Chiefs and Councils of 
Manitoulin, Union of Ontario Indians, and White Fish 
River First Nation. 

Obviously, I am not going to speak to the 
motion. “I “wanted "to put rt ‘om the record, however, so 


that the parties would see it in the record rather than 
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een it from the press since there seems to be a bit 
of press interest in it, and. to.point out to the 
parties on the; record. this. is returnable at a,date. to 
be determined by the Board after the proponent's case 
im Chief. 

It is a motion in essence asking you to 
accelerate your decision with respect to approval of 
the Manitoba transmission. We will of course argue 
denial of that approval. 

The only other comment I would make is 
that although this has some aspects of a nonsuit its 
intention is not to be a nonsuit in the normal sense. 
It relies instead on the special circumstances of the 
cancellation payments and other costs associated with 
the Manitoba Purchase. 

I have copies of the motion here for 
parties who wish it, and I think that is all I should 
say. 

Thank you for your indulgence. 

THE CHAIRMAN: Thank you, Mr. Shepherd. 

Mr. Campbell? 

MR. B. CAMPBELL: Mr. Chairman, I was 
provided with a copy of the Notice of Motion on 
reentering after the break today. 


During the course of the break, however, 
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my friend says the media seems to have got wind of this 
in some Surprise. 

I would like to advise the Board that my 
client was contacted by major media prior to the start 
of the hearing this morning and I have been provided 
with a press release issued on IPPSO letterhead to 
major media before the start of the hearing this 
morning in which arguments in support of what I take 
will be in support of this motion are made in the 
media, including the statement that Ontario Hydro 
finished presenting its evidence in support of the 
transmission, that being the transmission for the 
Manitoba Purchase, on January 23rd, and that evidence 
was seriously undermined by damaging revelations from 
Manitoba Hydro on the economics of the deal. 

There are a variety of other statements 
contained within the press release which deal with 
matters that are under active consideration of the 
Board. 

I focus on that one simply because I take 
it as an example of misleading and inaccurate 
information. Our case with respect to all of the 
approvals that we are seeking, including Manitoba 
transmission, is not complete. 


Now, this is not first time in these 
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proceedings that concerns have been raised as to 
inappropriate use of the media. I can advise the Board 
that on the argument of the MEA application before the 
Divisional Court one of the comments made by the 
Divisional Court, in particular Mr. Justice Carruthers, 
with respect to the behaviour of parties who are 
involved in proceedings of this type was that Energy 
Probe's use of the media with respect to matters that 
were the subject matter of that motion was -- and I 
think this is a direct quote although there is no 
transcript of course of those proceedings so I have to 
caution that. 

Mr. Justice Carruthers reminded counsel 
for Energy Probe arguing that motion that in the view 
of the Panel the use of the media in the way that had 
been done there was 'most irresponsible', and reminded 
counsel for Energy Probe that when matters are before 
courts, boards, tribunals, that it is inappropriate to 
use the media to argue the case, and, in my submission, 
I believe it would be helpful to the ongoing fairness 
expected of these proceedings if the Board were to 
reinforce that principle. 

THE CHAIRMAN: Are you asking us to do 
anything at this particular’ point? 


MR. B. CAMPBELL: Yes, Mr. Chairman. A 
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am asking you to remind the parties of the obligations 
that they have and the expectations that they have and 
their counsel have with respect to arguing their case 
in the media as opposed to arguing it in front of this 
Panel. 

Clearly, the press release which was 
issued many hours before we had any knowledge at all of 
the Notice of Motion rather than having the media 
somehow miraculously take an interest in this matter 
was designed to isthe media interest in this matter, 
and my friend Mr. Shepherd is both quoted in the news 
release and is identified in the news release as a 
contact person with respect to this matter should 
further information be required. 

Now, in amatter aS important as this all 
I am asking is that the Board be cognizant of and 
perhaps encourage the parties to be cognizant of the. 
general principles which I take as associated with good 
practice before courts and tribunals as to arguing 
one's case in the media. 

MiG) Diy EOCHER e Mins “Chaurman or heats) your 
intention to speak to that or to issue any comment on 
that.I would ask for the opportunity at some point to 
put in submissions first if it is indeed the Panel's 


intention to make any comment. 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 24044 


Penn,Daly,King 
or .ex »(D. gPoch) 


I think you may be aware a related issue 
has come up before other environmental assessment 
panels. There has been lengthy considerations on what 
is the appropriate role, especially of counsel for 
public interest groups, and I would ask simply if it is 
your intention to offer any direction that we have an 
opportunity to present that and other information to 
yous£irst, 

THE CHAIRMAN: Well, Mr. Campbell has 
specifically asked us to make a direction so we either 
have to do that or not do that, so if you have anything 
you want to say about that I guess you should. 

MR. D. POCH: Mr. Chairman, I don't have 
that material with me today. I am not prepared to 
speak to it today, but perhaps if Mr. Campbell is 
seeking a direction from the Board then the appropriate 
method would be for him to file a motion, and so we 
could respond formally. 

It is, aS you can appreciate, a very 
sensitive issue in terms of our responsibilities to our 
clients in terms of questions of freedom of expression, 
and so on. 

THE CHAIRMAN: I'm told by Ms. Patterson 
that this issue came up at another hearing of this 


Board, the Timber Management, and it was dealt with and 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 24045 
Penn,Daly,King 
Cf Css ieee OCcu) 


there was a ruling made by the Panel in that Board. 

Mace Pee COMPREUL shat 1S) quate: conrect. 

MRD. POUCH) That was my oblique 
reference, Mr. Chairman. 

MR. 0B. CAMPBELLS. That isi quite. correct. 
We appear as counsel for the Ministry of the 
Environment in that matter, and in making the comments 
that I make -- or my firm appears as counsel for the 
Ministry of the Environment in that matter, and in 
making the comments I am fully cognizant of that 
ruling. 
hi22 05. DsMacul 

Tjitake particular exception, Mr. 
Chairman, however, to what clearly must have been 
reviewed by counsel by way of a press release going out 
far in advance of us being served with any Notice of 
Motion and one which is clearly undeniably, irrefutably 
factually incorrect with respect to the conclusion as 
to all evidence having been heard on this matter. That 
is simply not true. No one has been following these 
proceedings could possibly think it was true, not 
having heard Panel 10 evidence. 

THE CHAIRMAN: Maybe it's too simple to 
say that whatever is said in the press about any issue 


before this tribunal has no effect whatsoever on how we 
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deal with the issues that come before us. 

One expects the press to behave 
responsibly and within the general requirements of the 
practice between the courts and the press which they 
generally seem to do. 

I don't know what more can really be said 
at this time, Duc pernaps If unis is, ain tscue sclac 
Hydro wishes to have pursued, then we perhaps should 
hear submissions on it. 

MR. B. CAMPBELL: Mr. Chairman, in my 
submission, the obligation that I am concerned about is 
not what happens in the press, it's the obligation of 
counsel who are appearing before you and who take these 
kinds of steps, it's their obligation to be factual and 
COLDECE. 

THE CHAIRMAN: But do you want us to 
lecture them to do that? 

| The situation of Energy pest and I 


hesitate to comment on it because we are all at the 


disadvantage in not have a having the material, but it 


wasn't exactly the same kind of an issue that Mr. 
Justice Carruthers was addressing, it was analogous but 
not identical, as I understand what the issue was 
before the Divisional Court. 


MR. B. CAMPBELL: I don't want to get 
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into a comparison of the two, and I am quite happy to. 

I think it is germane. I think we have 
an example here where Ontario Hydro, my client, all of 
a sudden started to receive a flurry of telephone calls 
in relation to a matter that the press believed was 
happening in this hearing. Ontario Hydro had 
absolutely no knowledge of it, and when it reviewed the 
material that had been forwarded by the media it is 
clear that there are elements of it that are completely 
and utterly false and they have obviously been reviewed 
by counsel. And in my submission, whatever counsel do 
in this area, the Board should, in my submission, 
ensure or make clear that it expects counsel as a 
minimum to be in this kind of situation to at least be 
accurate in their description of the state of the 
proceedings. And in my submission there is a general 
principle that has been widely recognized, that for 
counsel to argue their case in the media is simply 
inappropriate. 
---Off the record discussion. 

THE CHAIRMAN: Mr. Shepherd? 

MR. SHEPHERD: Mr. Chairman, I don't want 
to make a big deal out of this, however, Mr. Campbell 
has challenged my propriety and integrity and he is out 


of line. 
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What he said to you is several hours 
before I came to this Board I i5etee a press release. 
Thatgsanot ~ruec 

MR. B. CAMPBELL: I am sorry, Mr. 
Chairman, if we are going to argue this, that is not 
what I said. 

MR. SHEPHERD: Mr. Chairman, I didn't 
interrupt Mr. Campbell, I don't expect to be 
interrupted. 

MR. B. CAMPBELL: If you are going to be 
giving argument on the basis of what I said, say it 
right. I said before I was given this notice. I have 
no idea who Mr. Shepherd talked to when. I said before 
I saw it. 

MR. SHEPHERD: As I was Saying, what in 
fact happened is at approximately 9:30 to meet press 
deadlines my client - not me - my client issued a press 
release. I am happy to provide the Board with a copy 
of) that press release so that the Board can determine 
foriutselt whether there was any impropriety in that. 

I am quoted late in the press release on 
the legal question why the motion is being filed, not 
on the substance of the motion. 

I am listed as a contact person because 


that's what you do when you quote somebody. 
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PedLapnouatake myncileng Ss, posltion. I 
would not do that. 

The reason why this was not tabled at ten 
o'clock is because I was in a dentist's chair. 

And finally, and the most important 
Cnang7 st sePdonaidy told Mr. Campbell we were going to 
do this in February. 

I have no further submissions. 

THE CHAIRMAN: Well now, this seems to be 
getting to be a mountain out of a mole hill. 

Thank you, Mr. Shepherd. 

Certainly, and the genie being out of the 
bottle, that is the press realize having been made, 
there is no remedial action that can taken about that 
in any event. 

I would agree with Mr. Campbell to this 
extent, parties should be scrupulous about the way they 
deal with the press. I haven't read the press release 
and I probably don't intend to read the press release. 
I have been involved in proceedings, many, many 
proceedings which have had a lot of press attention and 
my general practice is not to read what is in the 
press. 

But parties should understand their 


responsibilities and I hope that they will have done 
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so, and should continue to do so. 

I don't think we should pata ge 
particular incident any further. 

MR.#D. (POCHi:ss Thank syou,eMrn Chairman. A 
little housekeeping, if I may. 

First of all I think I have been remiss 
in not pointing out that today is the both the 
anniversary of the commencement of sittings and is 
Farth Day. 

THE CHAIRMAN: We were wondering whether 
anyone was going to mention that. 

MR. D. POCH: Perhaps on a lighter note, 
I have give my regards to all on Earth Day, and let's 
hope for not many more anniversaries of sittings. 

The other matter, Mr. Chairman, I promise 
to try to seek out information with respect to an 
exhibit that was filed yesterday which was the AECB 
staff memo to its board requesting funding.~° I don't 
have any information yet as to if the board made a 
decision on that, but I do have, and LI will provide 
copies, the proposed agenda for board meeting of April 
2nd, 1992, from the Atomic Energy Control Board which 
Lists.ashitemeL2.2 the particular report that gyesfiled. 

So that does assist in putting a date on 


the matter. It was intended to be put before the 
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Atomic Energy Control Board, and if we get further 

information I will make that available to you. 

Mr. Chairman, perhaps I could get this an 
exhibit number and we will provide copies. 

THE CHAIRMAN: All right. 

THE REGISTRAR: 635. 

--~-EXHIBIT NO. 635: Proposed agenda for board meeting 
OLsAprids2nd,:1992,..from the, Atomic 
Energy Control Board. 

MRO UD. POCH: pakinalivin. Mr. Chairman. 1 
did earlier in my cross this morning refer to the Point 
Lepreau evacuation kit, there was a Xerox of the kit. 

I have one actual kit’and I think it would be 

appropriate to leave this as an exhibit in its entirety 

as well. 

THE CHAIRMAN: All right. 636. 

THE REGISTRAR: . 636. 

---EXHIBIT NO. 634: Point Lepreau Action Guide (pages 
160-162 of Exhibit 577) and package 
containing Emergency Response Guide. 

MR EPOCi: Ow aM. wJOonansen,. Lf you 
could turn with me in Exhibit 507, I wanted to touch on 
the question, while we are discussing waste, on the 
question Cf tarlaings. 

THE CHAIRMAN: Just one moment. 


I think we gave the pages 160 to 162 in 


your book an exhibit number, and that, in effect, is 
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what you have just filed. 

MR. D. POCH: Yes, Mr. Chairman, that was 
634. 

THE CHAIRMAN: So that last Exhibit No. 
which is given as 636 should probably be marked as 634. 

MRS D. POCH: “That 1s fine.) "That would 
be the kit, the full kit should also bear the number 
No. 634. 

THE REGISTRAR: Then I will just eee 
the 636 and it is still vacant. 

THE CHAIRMAN: That's right. 

MR. UD. POCH: (Thank you, Mr... Chairman. 

Q. Returning. to the tailings aspect or 
waste. Mr. Johansen, I take it that you are the 
witness who is most familiar with this issue? 

MR. JOHANSEN: A. With the subject of 
waste management? 

O. * Yes. 

A. I know something about it. 

Q. At page 515 of Exhibit 507 there is a 
commencement of a discussion on public hazards which is 
a subsection under radiological impacts, I note, and 
there is a listing of the wT AE, of potential 
radiological exposure of the public from mining and 


milling operations. And if we go to near the bottom of 
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that section, which is at the top of page 516, you 
notes 
The radon flux density can vary by 
more ct baneafactoreof«tO0wto) they 6th - 
which is a million - depending on the 
treatment assumed for the future 
Management. For example, the Ontario 
Hydro DSP environmental analysis lists 
potential mitigation as disposal at mine 
sites with paar cate: containment and a 2 
kilometre buffer zone, and the airborne 
radon source would then essentially be 
zero. 
Following on, this iS again on page 516 
of Exhibit 507, and the bottom paragraph you note that: 
The characteristics of uranium mine 
mill sites to be associated with the 
future uranium sites are not known at 
present. 
Mr. Johansen, we do know something about 
the existing sites, do we not? 
A. Yes. 
Q.. And they are not as yet being treated 
in the manner suggested there as pres aie mitigation 


strategy? 
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A. I assume you are referring to the 
tailings? 

OV" Inv the Elliot Lake area, for example. 

A. Connected with Ontario Hydro fuel? 

QO. Yes. | 

A. Certainly those mining operations 
supply uranium concentrate to many other users, in fact 
a great majority of it goes to other users, some 80 per 
cent I would think.. 

Q. Mr. Johansen, could you turn to page 
163 of our first volume of materials. There you will 
see a photo which is of one of the Elliot Lake tailings 
piles. I have got a blow-up here for convenience of | 
the panel. 

think It is appropriate fo point out 
that the woman in the foreground is counsel for the 
North "store Tribal Council, MS. Marlatt. I promised to 
make her famous. 

Mr. Johansen, have you had an opportunity 
to visit those sites? 

A. Not for a long time. I have been by 
the area a number of times. I come from Alberta, so I 
make that trip occasionally. 

THE CHAIRMAN: I don't know if you are 


going to call Ms. Marlatt, but can you give us some 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 24055 
Penn,Daly,King 
er ex, (D.- Poch) 


idea when the photograph was. taken? 

MR oD. IPOCH steal rdwdnlt ythonk gthat iwould 
be necessary. This was taken approximately one year 
ago at the Stanley site just north of Elliot Lake. 

Q. Mr. Johansen, are you familiar NE 
there is anything stopping those tailings from washing 
or blowing away? 

MR. JOHANSEN: A. The active areas of 
the tailings management areas are, I understand it, not 
covered. 

Q. Not covered, that is Aeon ces has been 
spread over this to try to contain it? 

A. That's my general understanding, yes. 

Q. Just so we can help the panel 
understand what this is. We are looking at the leading 
edge, if you will, of what is, in essence, a lake or a 
pond, if I may draw the analogy, of a fine white 
granular sort of texture of fine sand material which is 
the tailings slurry that comes out of the mill; is that 
correct? 

A. Well, I assume that's what it shows. 


O. That's consistent with your 


-understanding of what a tailings pile looks like? 


A. Yes. 


Q. It's a fine granular material? 
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A. Yes. 

Q. AllMrrgnt.. Andtas. thereva plan in 
fact to do something about this? 

A. Well, it's not an area that Ontario 
Hydro has a large involvement in, except as we have 
indicated in response to, I believe it was one of your 
interrogatories, which I think I would like to refer 
to. Yes, Interrogatory 9.7.71, 1G WaSea question. from 
your client asking about -- 

THE REGISTRAR: That was given the number 
«95. (Beg your pardon, 9.7.75. 

MR. JOHANSEN: It asked amongst other 
things about whether the cost of uranium included some 
provision for decommissioning of these wastes, and our 
response indicated that Ontario Hydro had no financial 
involvement in the decommissioning of these wastes 
except in the case of the Stanley Mine, which was 
dedicated to Ontario Hydro's supply. 

ME. D7) POCH*. | Pernaps,.:Me. Ghairman, its 
appropriate to mark this photo of that tailings pile as 
an exhibit then. 

THE REGISTRAR: With respect, 967.71, 
should that be given a number? I said it was entered 
Dut tt tounot. 


THE CHAIRMAN: Then it should be then. 
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THE REGISTRAR: TCSisee LS. 
eK eO LL eNO oe. L LO tmINGCeLlTOgacOLy NO. 9. fai: 

THE CHAIRMAN: And we need now an exhibit 
number for the photograph. 

THE REGISTRAR: That will be 636. 

MRpReDTePOCH ss" STnank you. 

MR. B. CAMPBELL: Mr. Chairman, there are 
a variety of mine sites in the Elliot Lake area. 
Glearlytthe witnessrhas not tbeenvable toeconfirmethat 
this particular picture is associated with the Stanley 
Mine. I have no way Of knowing one way or the other. 

I don't argue with my friend with. 

I would like the opportunity before it's 
recorded as being associated with any mine, I don't 
really care, but before it is recorded as being 
associated with any particular mine, I think it would 
be fair if we at least had the opportunity to have some 
discussion geen friends as to where and when and so 
on the photograph was taken. | 

MR. D. POCH: Mr. Chairman, perhaps we 
should just note that it's mine tailings in Elliot Lake 
penton 

I have another photograph taken with this 
one that actually has the sign plaque and I will search 


out that photo so that we can, with some certainty, 
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identify’ this :for svoue 

I take it, Mr. Campbell, you are just 
uncertain about which site? 

MR. B. CAMPBELL: We have no basis on 
which to place’ this atwal leanne eco nk JUS G cout ce ma 
small nod towards appropriate practice, I should at 
least satisfy myself on that. 

MR. D. POCH: Well, I am sure we will be 
leading a witness, Mr. Chairman, as will Northwatch, 
who is in a position to identify this photo and others, 
and perhaps then we should just leave this identified 
as a photo of a tailings pile. I think Mr. Johansen's 
evidence indicates it's consistent with his 
understanding of what have it looks like, and this or 
some Similar photos will be identified later as to 


their particular location by someone who has toured 


these sites, if that's acceptable Mr. Campbell. 


MR. B.. -CAMPBELL:. That. 1s fine, .And I 
may be able to come back and say, fine, we agree that 
that's associated with the Stanley Mine. I hate 
getting something labelled an exhibit before I have 
even had and opportunity to do that. 

-~—-EXHIBIT NO. 636: Photograph of. a tailings pile. 
(I2: 252. | 


MR. D. POCH:. Myr... Chairman... L.am content 
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and nothing turns on which particular site it is for my 
purposes. 

Q. Mr. Johansen, I take it from your 
response or your reference to Exhibit 520.115 you are 
not familiar with what the plans are then for tailings 
management for the various sites? 

MR. JOHANSEN: A. Well, all I know is, 
to answer your question, I am not familiar with the 
specifics. I only know that they are the subject of 
Ongoing discussions between the mining companies, and 
the AECB, and other government and regulatory agencies, 
the Ministry of the Environment in particular, I guess. 

But this isn't an area that we have any 
technical responsibility for, except to the extent I 
indicated there are some provisions for at least 
sharing some of the cost of decommissioning the 
standing mine -- 

Q. Do you have any estimate of what it 
will cost to remediate these sites? 

A. No specific estimates for these 
particular sites. The only knowledge I have is of a 
general nature obtained from conferences, papers, and 
so on, and all I can say is that the costs are 
obviously not insignificant but I would say that the 


costs are not, for example, compared to the cost 
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estimates being assessed for the high level used fuel 
program, they do not appear to be prohibitive. 

But-I vealty’think I=should stop at that 
point because it is not based on any site-specific 
assessment that I have been involved:in, but only. 
generalized. 

Q. Mr. Johansen, you would agree the 
distinction between this and high level waste is the 
high level waste cost stream is to a large extent into 
the future and if we are comparing options the 
discounting effect has a much greater influence there 
than it would if we were going to face remediation 
costs for these existing sites in the nearer future? 

A. Well, that is Mr. Penn's bailiwick, I 
guess, but I believe I can say that that is probably a 
fair statement. 

Q. All right. Now, high level waste has 
been identified by the public as a key concern with 
nuclear power; is that fair, Mr. Johansen? 

Poe ON, “yeas a: Chink’ that is a fair 
statement,’ yes’. 

Q. It has been the subject of several 
reports over the years in Canada? 

WY 6 4ACertarnry: 


Or *"Aria -couldeyou turn "to page e4 of our 
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materials? 

Mr. Chairman, this and through to page 
170 is an excerpt from a report entitled: The 
Management of Canada's Nuclear Waste, chaired by F.K. 
Hare. It is a federal report that dates from August, 
1 Oeyr 

Perhaps it should get a separate number. 

THE CHAIRMAN: Next exhibit number? 

ToDeReGlotee.. , Os 7). 

—--EXHIBIT NO. 637: Report entitled: The Management 
of Canada's Nuclear Waste, chaired by 

F.K. Hare, a federal report dating from 

August, 1977. 

MRe Oe Foun WW. NOW, Mr. JOonansen, are 
you~ famttiar-at*all~-with-this*effort? 

MR. JOHANSEN: A. Yes, I am: In fact, I 
would call it the founding study or report upon which 
the present Nuclear Fuel Waste Management Program in 
this country is based. It was the study which 
recommended the development of a geologic disposal 
concept "to -be*-— that™1s focusing on “the Canadian 
Shield in this country, and in particular the Ontario 
portion of the Canadian Shield, for reasons that are 
set out in the document. 

So it was a very important document 


submitted to the Minister of Energy, Mines and 
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Resources Canada, who in turn was instrumental in 
initiating the Canadian Nuclear Fuel Waste Management 
Program in 1978. 

Q. Is it fair to paraphrase the 
conclusion in this report that they saw deep geological 
disposal as promising and that therefore it Wodkel be 
appropriate to go ahead with nuclear power but that 
detailed studies of the risks and uncertainties were 
not available at that time? 

A. Well, I guess there are two parts to 
Ehat. 

Certainly, the latter is true; there were 
not in 1977 detailed Canadian studies, nor conclusive 
studies elsewhere, that geologic disposal as a concept 
was safe. 

There was a large judgment and optimism 
and scientific confidence, although I acknowledge views 
to the opposite, contrary as well, but there was around 
the world a general consensus that geologic disposal 
held the most promise for ultimate isolation of these 
materials, and-- 

Q. Mr. Johansen, perhaps I can help 
VOU. a 

A... =-the first pan of your question 


with regards to the advisability of proceeding with 
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future nuclear development pending the ultimate 
resolution of this disposal question, it is basically 
as you had indicated. 

Q. Right. ‘And I*just direct your 
attention to page 170 of our materials in the 
discussion, highlighted a section there which states 
that conclusion, but adds: 

But there is great urgency in testing 
these conclusions. 

And you are aware that this was a relatively short, a 
quick look as it were at the issue? 

A. Well, I'm not sure exactly what you 
mean by a Be lieccaee quick look. 

Q. Well, I just took that from page 166 
of our materials where in the introduction to the 
report it is noted that: 

As a result, we feel that despite the 
very short time available to us, too 
short to permit detailed study of all 
technical aspects, we have nevertheless 
been able to put forward significant 
recommendations. 

I take it that is consistent with your 
understanding of what the nature of this report was? 


Ano Yes.,m@hisiwasi not intended to be the 
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definitive study on acceptability of a given concept; 


it was the starting point. I'm sure that the 
Commission would not have made conclusions, regardless 
of what the time schedule was at the time, would not 
have made conclusions without confidence in those 
conclusions. 

Q.«hALhL nighbay dNow,ntherChare Giethat 
report that offered that fairly rosy prognosis for 
waste disposal and for nuclear power, that was the same 
Dr. Hare who chaired the ONSR? 

A. That is the same Dr. Hare, yes. 


Q. And again, this report didn't seek to 


,compare options, compare nuclear with other options? 


Rog Centainl yjuine: 

Q. Now, I understand shortly after Dr. 
Hare gave his view in this report on the waste issue, 
the waste issue was addressed by Dr. Porter in the 
Royal Commission? 

A. That was one of many issues addressed 
by, Dr.. Porter, yes. 

Q. Now, Dr. Porter's name has come up 
before, too. Would that be the same Dr. Porter that is 
referred to in the Energy Probe materials at page 77 of 
Exhibit 608 under the heading Third Party panesae => 


Among them, Dr. Arthur Porter were 
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encouraged to prepare news articles and 

features supporting the industry and 

dt résiing the enserés of nuclear power 

now and in the future. These were 

arranged on a pay-for-publication basis? 

That is in a letter, the CNA letter 
Signed by Sam Horton, who I gather is a Vice-President 
at Ontario Hydro? Would that be the same Dr. Porter? 

A. Could you direct me to the page? 

OL MPage 4] 7 o£ Exnibit? 608. *T’Sthink’ I 
Can answer the question for you because I have just 
looked overleaf at two pages further on where Energy 
Probe reproduced an article where the pro position in 
favour of nuclear power is put forward by an Arthur 
Porter, and he is described there as former Chairman of 
the Ontario Royal Commission of Electric Power 
Planning? 

A o8l wonder VP ir -= 

THE CHAIRMAN: Dr. Arthur Porter was the 


Chairman of the Royal Commission on Electrical Power 


Planning. 

MR. JOHANSEN: Yes. 

THE CHAIRMAN: Is there any -- 

MR. JOHANSEN: There is no disputing 
that. 
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THE CHAIRMAN: There is no dispute about 

that. latake” tt 

| MR. JOHANSEN: I don't wish to contend 
that, but there was something about the quote, and I 
wonder if I could ask you for the page number. 

THE CHAIRMAN: I am not sure what his 
involvement, if any, with another organization at a 
later date has that much to do with anything. 

Are you trying to suggest that Dr. Porter 
has some kind of bias? Is that what you are trying to 
say? 

MR. D. POCH: Mr. Chairman, what I am 
laying out here is that there has been a schedule 
suggested for what would be appropriate for the 
resolution of this question by a number of people who 
have looked at it over the years, and I am actually 
trying to make the opposite point; that is, that these 
gentlemen who were entrusted to make these decisions - 
and I will summarize this in a moment - and who set out 
appropriate schedules were not people who were in any 
way adverse in interest to nuclear power, and I was 
just trying to” set the stageics 

THE CHAIRMAN: But are you questioning 
their objectivity and bias in what they were doing? Is 


that what you were = 
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Mie? Uti OCH cae NOge Mien CAhalcrMan.,. 2. am not 
doing that. 

LHe. CHATRMANs) All right. 

MR. D. POCH:.. But IT don,t. think, anything 
LULnSs Oly this —— 

THE CHAIRMAN: I would leave this 
particular area, Mr. Poch, if I were you. 

MR. D. POCH: Mr. Chairman, I was trying 
to make a very simple point and I can see it is getting 
much nee complicated than I intended and nothing much 
LUrns: Orn cnaty. 

O. ~Let!’s turn, then, to the* excerpt from 
Dr. Porter's report which appears at page 171 of our 
materials, where he reports the Hare task report which 
we have just looked at and the Uffen report which are 
Was anOoChnet’ report 1m circulation. at. the time, and then 
oflerstne, Commiss ones. CONGLUISd On.) a.And 1t...S. add 
nicely presented in a comparative conclusions table. 

MR. JOHANSEN: A. Yes, I have that. 

Q. And I am just going to refer you to 
his conclusion where he says in the second line under 
Commission's Conclusions: 

We endorse the Uffen conclusion. 

However, we go further and conclude that 


continuous monitoring of waste disposal 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans,Johansen, 24068 
Penn,Daly,King 
cr ex (D. 7 Poch) 


research should be undertaken by an 
independent panel of experts reporting to 
the AECB. This corresponds to the Uffen 
proposal for a Canadian nuclear waste 
management advisory council. If adequate 
progress is not being made say by 1985 
the nuclear power program should be 
reassessed and a moratorium on additional 
nuclear stations should be considered. 


I also draw your attention under his 


report with respect to the Hare task, the bottom part 


of the paragraph there; 


gentlemen who 


quote-- 


Time limit on scale of nuclear program 
is mentioned based on progress in the 
development of disposal technologies. 

So would ae agree that both of these 
were -- 


An ole SOL Ly, Mite OCG. mmeart ld tas todos 


Q. Just the last. sentence-- 
Aneel G10D tap CkKrup. 


Q. Under the column Hare Task Report in 


the second grouping. 


A. On. Okay. phidiia 1 see 1. 


Q. Would you agree that the findings of, 
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in essence, all of these commissions that have looked 
at the matter is that encte is some need to demonstrate 
and get aon the road on this question on a certain 
time scale before a commitment to nuclear power is 
extended? 

A. Well, that is certainly what is 
indicated in the report, or in this particular table, 
which is taken out of the interim report. 

I should emphasize, however, that in the 
final report from the Royal Commission the deadline, if 
you will, is revised by some five years in the final 
recommendation. It says 1990. 

QO. 1990. 

A. I think what it indicates is that 
that is a target and there is some obvious 
recommendation here for industry to get on with it. I 
don't think anything particularly significant hangs on 
whether it is 1990 or 1985 or 1995. 

Q. Don't you agree that Dr. Porter made 
some significant tie, whatever the date is, he 
Significantly tied the suggestion that there ought to 
be a moratorium if we haven't seen progress by whatever 
date and no further commitment, and so if one of the 
questions before this Panel is whether or not there 


should be a further commitment to nuclear don't you 
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think that is Pouee aie 

‘A. Well, that is what the report 
recommended. 

OrapALiiright, 

A. The question that one. has to ask then 
is: What is acceptable progress? 

I believe that this Porter interim report 
plus the Hare Report were key findings and 
recommendations that were used by the federal 
government in setting out its policy and specifically 
setting out the objectives and time frames and 
responsibilities in the Canadian Nuclear Fuel Waste 
Management Program. 

And that then became the commitment to 
develop and assess and demonstrate the technology 
consistent with this recommendation, and I believe Dr. 
Porter had subsequently indicated his satisfaction that 
things are well eee ae So I see nothing 
inconsistent -- 

Q. I'm sorry, is there a subsequent 
report you are referring to? 

A. Not a report. I am just aware of 
opinions that he has expressed over time on the 
subject. 


Q. I think you would agree with me that 
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Dr. Porter's findings expressed in the context of being 


a Royal Commissioner are quite distinct from his 


personal views or his views that he is being employed 


to present by bie Canadian Nuclear Association? 

A. That may be, but the fact is that the 
Nuclear Fuel Waste Management Program is well under 
way, has developed a concept, and preliminary 
assessment has been done and reviewed by government 
agencies and the Atomic Energy Control Board. So I 
mean, there has not been a lack of activity towards 
tnis goal, 

Ov “ber s™jyust’ 100K" at what Dr. Hare 
thought the appropriate Sepeaiia was. 

At pages 167 and 168 of our matete spe at 
the bottom*of "167; top “of 168, he sets out*®—— he 
indicates: 

We are not the GLgie GLouprey 
determine the critical path chart, but we 
feel that these targets are important... 

and sets out a number of dates from '78 through to the 
year 2000. 
(2845p sin ¥] 

But in the year 2000, rather than 1995 to 

2000, I should say, he notes: 


Have an operating repository capable 
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of receiving the Canadian annual output 

OG ersten Fuel. 

You are not anywhere near that, are you? 

A. No. And I would add that this sort 
of time line needs to be considered in the context of 
what the forecast of nuclear operations and fuel 
arisings was when this recommendation was made and what 
it is today. That is one point I would make. 

Q. Well, it's even lower today and you 
don't have any repository capable of Sina today's 
annual production. 

A. I don't have a repository. 

But if Te could finish.~.Thesfack. that we 
don't have a repository doesn't mean that we don't have 
the means presently or for many decades in the future 
to safely manage the material. We certainly have that. 
And it is for that reason that I have previously said 
in these proceedings that there is no urgency to rush a 
solution, and by that I meant that we could take the 
time to do it right, and that is what we are doing. 

Qa Mri gJohansen, I don't wantsto angue 
that point with you. I certainly agree with you. But 
you would agree that there oa be some urgency if 
someone is being asked to approve the production of 


more waste; isn't that fair? 
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A. Well, that depends on whose view you 
are looking at. 

Ona Mr se Jonansen,. could Tt direct vyou to 
page 172 of ourtmaberdalsey: This “si a mores recentidook 
at the question of waste. I have the actual report, 
perhaps we could note on this, this is a January 1988 
report,’ Ivam sure it's familiar to,you, of the Standing 
Committee on Environment and Forestry on the Storage 
and Disposal of High Level Radioactive Waste, this is a 
Federal Standing Committee. 

A. Yes. 

Q. And are you aware that their 15th 
recommendation, which appears on page 173 of our 
materials, is that there be a moratorium on the 
construction of nuclear power plants in Canada imposed 
until the people of Canada have agreed on an acceptable 
solution for the disposal of high level radioactive 
waste. And furthermore, the ee energy strategy 
should formulate alternatives that would encourage a 
reduction in energy consumption and a decrease in 
stress on the environment from waste created by the 
various energy producing techniques, and I assume that 
applies more broadly to nuclear. 

You are familiar with that 


recommendation, Mr. Johansen? 
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A. Yes, I certainly am. I am also 
familiar with the fact that the Minister to whom this 
report was submitted did not accept that 
recommendation. 

Q. Who was that Minister, Mr. Johansen? 

A. I cannot recall who it was in person 
at the time, but it would have been the Minister of 
Energy, Mines and Resources. Or, I guess in this 
case -- there have been a number of these standing 
committees that came out just about that time, this one 
I guess would have gone to the Ministry of Environment. 

Q. And of course the federal government 
is, through AECL/ a participant in the nuclear 
industry; Calne? 

A. Certainly. 

MR. D. POCH: Perhaps before moving on, 
Mr. Chairman, I could get an exhibit number for that 
excerpt. This is Races E72 andil/s, Of, Our Materials. 

THE REGISTRAR: 638. 

---EXHIBIT' NO. 638: Document entitled: High-Level 

Radioactive Waste in Canada: The 

Eleventh Hour. (Pages 172-175 in 

EXE D ite Side) s. 

MR. Dae rPOCH smnu ct BUC 3 shall. LOrcay, 
is it not, Mr. Johansen, that you have certainly 


understood for some time that the public acceptability 
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of the nuclear option is contingent upon public 
acceptability of a waste management regime and 
demonstration of it? 

MR. JOHANSEN: A. Well, it's not based 
on my knowledge of the feedback from a variety of 
public opinion surveys conducted by Hydro routinely and 
by the Atomic Energy of Canada Limited, the public 
concern is not so specifically defined. 

They are concerned in my general 
interpretation of all of the information that's been 
gathered over the years, they are concerned primarily 
that the material is safely managed and monitored. And 
it's not at all clear from the feedback or focus group 
discussions just exactly what the public defines as 
long-term storage management versus disposal. 

The key, however, or the common 
denominator that seems to come through it all, is that 
there be ongoing responsibility and monitoring. 

Q. Mr. Johansen, if we just get a sense 
of this. You have been talking about ongoing 
monitoring in terms of a few decades. Plutonium would 
be one of the longer-lived radio isotopes in your spent 
fuel? 

A.» Yes, it's aylong-bived:-- 


Oo. And what is. theshabf gbifesot 
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plutonium? 

A. 99239) 1" syabout 24, 000--yedrsip=plus or 
minus. 

Qe And, Dre wWhittlans; commonly in 
scientific circles scientists use 10 half lives as an 
approximation for when there is sufficient decay to get 
to a de minimis point? 

DR. WHILLANS: A. I wouldn't say it was 


common, no. 


A. No. Obviously the activity has 
reduced! bys 2:ito ithe l0nat that timess Pit was avery 
high level to start with it would be important, if it 
wasn't it wouldn't be important. 

Q. In any event, even one half life is 
Significantly longer than the management plan you are 
speaking of; correct, Mr. Johansen? 

MR. JOHANSEN: A. The management plan 
for. storage, yes, land/institutional.control, yes. But 
the ultimatesplan“efpeourse is*tovd6"something 
different from that. 

Q. What is the time line on the process 
of developing and getting approved and building a high 
level waste repository, what is the current estimate, 


Or in-service date? 
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Penge bela eve) Thoutlihnedythatiin my 
direct evidence. I can simply say that the assumed 
in-service date for planning purposes at this time is 
the year 2025, which I suppose sounds like never never 
land, but for planning purposes, that is the 
assumption, and it's considered to be a reasonable 
planning assumption. However, we fully acknowledge 
that the achievability of that is not within our 
control. There are many circumstances that can 
intervene to both delay and accelerate that. 

Q. Mr. Johansen, you would agree that 
there are certain uncertainties and risks associated 
with waste management, some of which can be better 
understood and some of which perhaps can never be 
eliminated; is that fair? 

Any Perhapspyousshotld, clarify. what. you 
mean by risks. Are you talking about health risks, 
environmental or-- 

One Yess. both: 

Asin -fibmanGiale 

Oise GAL leptinne egiueank cambnotequantifying 
them, I am Juste. 

A. Yes, certainly, there are 
uncertainties. 


O., Yes. 
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A. And therefore a need for conservative 
defence indepth type technology to be applied to ensure 
that there is no unreasonable risk being passed on to 
future generations. 

QO.) Couladt you gustoturnein Exnibit®507 to 
page 415. 

AzsVeWYes;sIohave its 

Q. In the middle paragraph on that page 
you indicate that estimates of the impact of used Fuel 
transportation and disposal on workers, the public, and 
the natural environment are being developed at present. 
As part of the Canadian nuclear fuel waste management 
program, an environmental impact statement on the 
disposal concept is being prepared by AECL, the concept 
proponent, with the assistance from Ontario Hydro. 

ANGSCHENSyoUNgGO*woOn- tersay that atithat 
time you were anticipating to submit an EIS in 1993 for 
review under the federal environmental assessment 
review process. 

So I take it you don't have an 
environmental assessment today of these risks and 
uncertainties? 

A. We don't have a sti assessment, no. 
However, aS I indicated before, and I believe 


documentation has been provided in the interrogatory 
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process, there have been preliminary estimates over the 
years as the technology has evolved. 

Oy elt syouy Hust: turn) torpagess2ilarthe 
third paragraph there you say, this is under discussion 
of waste: 

In the long-term, exposure of the 
public may arise from radionuclides 
leached from the used fuel disposal 
container in the final fuel repository 
and transported in groundwater thus 
entering the biosphere through surface 
waters and wells. Estimates of potential 
doses to groups Living in the “aneat where 
radionuclides from the vault may enter 
the biosphere are being developed by AECL 
for the nuclear fuel waste management 
program. These Be are not yet 
available. However, indications are that 
the, calculated fatality ‘risk 6 ‘the 
members of the critical group will be 
exceedingly small and well below the 
acceptability criterion set by the AECB. 
So first of all you can confirm for me 

that these data are still not available? 


A. The estimates, the definitive 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, - 24080 


Penn,Daly,King 
cr ex (D. Poch) 


estimates, I guess I could call them, based on the 
latest’ or:the current**contceptial desi grivare not’yet 
completed. But this shouldn't be taken to mean that we 
have no idea based on earlier stages in the development 
of the aNaeen 

QO. , Yow haven “t'-tabled for us in this 


hearing, for example, your definitive dose estimates 


Foréithise 


ALEIUPoOre@bh is? current 'concept)- no. 

Omi) ALI raignietan thie ast part of the 
that paragraph it refers to the indication of the 
calculated fatality risk to members of the critical 
group. 

ipitakewtitirthi's*is a distinctéonVas-we 
have seen before between a local and a global, for 
example, or local and a regional, or an individual and 
a total population dose commitment, this mention of 
critical group? 

A. Yes, that is a reference to the same 
sort of critical group that we analyze around our 
nuclear plants, yes. 

Q. You would agree, Mr. Johansen, in. 
terms of the sort of total societal cost, it's not the 
most exposed individual, the thing that this addresses, 


Or that your derived release limits address in the 
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plant context, it's the total population dose 
commitment that would ce the measure of the total 
health effect burden? 

A. Well, I believe that you have to 
satisfy both. You can't ignore one or the other. 

O.n90 23.491 didn't mean to belittle the 
concern for the fellow that lives at the fence. 

MR. PENN: j”Ag £2athinkjaMracPochyowe® have 
given evidence that the hearing starting in 1993 is 
reviewing the technology. And I note on page 521 of 
Exhibit 507, it says estimates of potential doses to 
groups living in the area where radionuclides from the 
vault may enter the biosphere is not yet bo aditanie, 
Clearly it's not yet available because we haven't had 
the hearing on the technology yet, agreement with thats, 
and that must come before any site is even 
contemplated. 

O-G) Thatts help ily, .MrouPenn.  oThank: you. 

And finally, just referring back to the 
sentence that refers to the critical group. It Says: 

This will be exceedingly small and 
well below the acceptability criterion 
set by the AECB. 

Mr. Johansen, you would agree with me 


that we can have exposures below the acceptability 
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level, this) levelor your DEL or any other of ‘your 
targets, and it does not equate to no exposure? 

MR. JOHANSEN: A. No, there is no 
Suggestion that there is no exposure here. 

Ovo Ra ghte 

A. I guess Mr. Penn has reminded me of a 
very important point here, which I usually am the one 
to point out to others that work with me, and that is 
the golden rule in the program, that no site selection 
has been carried out nor will site selection be carried 
out until the concept based on generic assessment of 
the environmental and safety impacts has been completed 
to the satisfaction of the decision-makers. That is 
not anything that you were Big dee. dag: I suppose, but 
it is important to emphasize that. 

MR SD ROCH faves". 

THE CHAIRMAN: Perhaps could we stop now? 

MR:. DY ePOCH: = Yes;* Mr. Chairman, that is 
Fine. 

THE CHAIRMAN: How is your time? 

MRS D. POCH: “I am going to struggle and 
see: if) I ican whittle ‘this. downtand: be sure.to,finish 
today. 

THE CHAIRMAN: Thank you. We will 


adyjourniuneris 2230 2 
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THE REGISTRAR: Please come to order. 
THiS shearing Wil adjourneuntil.. 2:30) 
Pussuncheonmrecess,at1:00.p.m. 
=e aOneLecuminguat 2235.0. lM. 

THE REGISTRAR: Please come to order. 
This hearing is.again in.session. . Please be seated. 

MR De POCH: sMr. Chairman, 1 ust note 
that Exhibit 635, which was the AECB agenda, copies 
have now been provided. 

THE CHAIRMAN: Go ahead, Mr. Poch. 

MR. D. POCH: Thank you, Mr. Chairman. 

Q. Gentlemen, I would like to direct 
MOut sabtentlon COvExhibite 5347 4Mr ..penn, it's your 
presentation to the Select Committee in August of '88 
on the DSP strategy. I am not even sure you need to 
get it out. “lndustewanteho refer tosone, reference on 
page 21 where you say, in discussing the irradiated 
fuel management disposal question, you say the facility 
will be in-service after the year 2010. I. took it from 
your evidence earlier that we are now talking, some 
four years later you have revised that estimate out 
about 15 years to the year 2025. : 

Thigsis, I.quess, another area of. the 
nuclear program where you have experienced some 


slippage. Have we seen slippage before on that 
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particular date? 

MRS PENN? a. SL Gon c ChInk + would 
characterize it*as slippage. “Lt "s *the recognition of, 
first of all, need and the need is now seen to be of 
the order of 2025.” And furthermore, the present 
schedule is considered to be realistic in view of the 
extensive public hearings that are expected to be 
involved in the decision to build this faciiLey. 

Q. Mr. Penn, I understand your second 
point. Perhaps you could explain --- 

THE CHAIRMAN: I am missing something 
Were ’r "thinks isn ct this whole timing driven by sche 
federal process? Isn't there is a federal process that 
is going on, there is a hearing that's ongoing, and 
they have reached the point now where they are asking 
people to make their submissions and they have told 
them what they want them to make their submissions 
about, and then they are going to proceed and 
eventually they are going to come up with a 
technological plan and then it will be implemented, and 
that's ee expected to take to”2025 or ‘thereabouts. “Is 
that not the situation? 

Mh. De POCH?? UM Charriany. Cirsc Of 
WD her 


THE CHAIRMAN: Maybe I should ask Mr. 
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Pennthats "(is thatthe 'sitaation? 

MR. PENN: That's my understanding, Mr. 
Chairman. That following the hearing on the technology 
and assuming that that technology that's proposed by 
AECL is accepted, then bhagenweaia be a period of at 
least 10 years that's related to identifying 
alternative sites which would then -- 

THE CHAIRMAN: Just to interject there. 


Isn't there is a federal task force 


engaged now, in trying tol find avsite,Nthat’s been 


working on this since about 1989? 

MR. JOHANSEN: Mr. Chairman, perhaps I 
could respond to that. There is indeed a federal task 
force involved in siting; however, it's siting for a 
low level waste disposal facility, not the used fuel. 

THE CHAIRMAN: Okay. So there would have 
to be then a further exercise to site for the high -- 

MR. JOHANSEN: Yes, indeed.: 

MR. PENN: Yes, there will, sir. 

MRD wi ROCH? 5-0. 4vMraceRenn } [jas ti" to 
Clarify then. You would expect a decision at the 
earliest from the Federal Environmental Assessment 
Review on the concept, the technical concept when? 

MR. PENN Aw Wedib Ail. thyitniikiMon 


Johansen's testimony, and I would have to refresh my 
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memory... 


MR. JOHANSEN: A. I can respond to that 


‘ perhaps. 


QO.) “hat as bine , «Mr Johansen’. 

A. On the assumption that the 
environmental impact statement is submitted by the 
later part of the 1993, which has been AECL's plan, 
however, I should note that that submission plan was 
based on an assumption that the EIS guidelines from the 
panel would have been received somewhat earlier, as I 
Said earlier in testimony, those guidelines have in 
Fact just been received. 

22406 p. més] 

So I suppose what I am saying is that 
there may be some doubt about the precise date of 
submission. 

But for sake of discussion let's say it 
is late 1993, and in making some reasonable assumptions 
about the length of time required for regulatory staff 
and Panel reviews of the submission and as the federal 
FA process usually provides time for a statement of 
deficiencies, if that turns out to be the case, and in 
turn time for the Proponent, AECL, to make 
Supplementary submissions, and then the Catuind 7Otma 


public hearing, and the decision-making and 
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recommendation vat ‘the end of sall that,)that;/ it-is 
anticipated, could lead eee decision by government by 
aboutg1995% 

Q. And given the late or the later than 
expected provision of the guidelines from the Panel, I 
take it that you are now looking at '96 as more 
reasonable? 

A. That is simply a personal-- 

OpowThat'stfinest 

Ayo ceohservatrongwibitathatnisy possible: 

MR. D. POCH: Mr. Chairman, I note your 
concern and I raise these questions because I think you 
can expect that there will be arguments from this party 
if not from others that it would be premature to 
approve any further nuclear development until we have a 
resolution of the waste question. 

So the timing of when there may or may 
not be, for example, a resolution of the concept 
question and then siting and then demonstration we will 
argue is a relevant consideration for you in deciding 
whether dtoisright. to make..a decision, here .and 
alternatively in your thoughts on when it would be 
Eaght yell yonm wills 

Q.. Now, Mr. Johansen, that date of 2025 


then is on the assumption that there is an approval in 
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tChe~firse’ round” o£ *the*concepty 

MR. JOHANSEN: A. “Yess. ontortabour 7995. 

Q. And again, there is a possibility 
that the Federal Board won't approve the concept? 

A. Yes. I mean, there is the 
possiblity that tthey" wll reject tOyil personally 
dom'it ¢chinkitthat isWakelly ~:/butys Ivmeaniy it 1S not 
within our control. 

Ovin Sure. 

A. We are confident that the concept is 
sound and that it will be found to be acceptable, 
perhaps with a number of conditions, but the program 
will be allowed to proceed to perhaps develop and 
optimize a concept further beyond that. 

asa, Mu. Johansen, (iV ars Gbaietenen if 
we assume there is a concept decision in the time frame 
‘96, perhaps delayed a year or two if there are 
deficiencies and further studies, if there is a 
decision then that is dip atid with a decision on 
commitment to a further nuclear expansion in Ontario 
looking at the 2010 time frame then, given the lead 
times and approval times required for nuclear? 

ie Pstcompatible; (that feymto walt Cor 
that decision before making a commitment in Ontario? 


A. Well, I am not sure about the intent 
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of your description of that as compatible if it implies 


that one is somehow contingent on the other. 

Oe uleet.Dotuasking forsyourpopinien on 
that. Obviously, we would probably differ on that, but 
if it is this Board's decision, for example .== 

Al e@tstsgcotncidentwhiigquessyais what I 
meant to add. 

O. 46S.  Butthere cis ne dif 64 ou Ley: 
foreseen, you know, awaiting that decision before 
committing to another round of nuclear construction in 
Ontario if 2010 is the target given the lead times? 
That is the simple point. 

A. I'm probably not the best person to 
talk about the lead times, but perhaps Mr. Penn could 
add something to that. Re fesliies therelys nothing 
particularly hidden or complicated about the question, 
but Mr. Penn is the one who provided the testimony on 
lead times, and I think he is the one that should 
answer it. 

O. Ar Penn, lotake rhetheresisino magic 
to that conclusion; you would agree? 

Mi. PENN 2. Well, tigidon't think there 
is a relationship personally at all between lead time 
and whether or not the technology is approved by a 


certain time for the final disposal of used fuel. 
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Cer Mrs Penn, ram NOC aSking you, Lor 
your judgment on that question. I am simply asking for 
your judgment that if it was felt that it would be 
appropriate before making a decision on committing to 
nuclear expansion in Ontario that we await the decision 
on the concept, for example? 

Allgiiamesayinglisittheresis*noscontlict 
there because that decision is in fact expected prior 
to the commitment date that you have identified given 
the lead times, given a seed date OolbeZzulor conrect? 

A. Well, I think it is a theoretical 
Supposition, and I don't think it has any value. 

~Q. Could you answer my question? Can 
you confirm my understanding nevertheless? 

A. I think I gave in evidence that for a 
new site for a 4 by 881 megawatt station in-service 
around 2010 that conceptual work would start around 
about 1995. 

Q. So if we have a new site ultimately 
rather than an existing site there might be a delay 
sees if we were to wait then of perhaps a year? 

A. Well, if it was deemed that it was 
necessary to have the technology irrespective of what 
has gone elsewhere in the world on this subject and 


irrespective of the near 12 years of research that AECL 
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has done into this matter, then you are right. But I: 
think that judgment would have to be made, whether it 
is necessary. 

Q. Mr. Penn, the adequacy of the 12 
years of research is precisely the question before the 
federal panel, I am suggesting if we don't want to 
prejudge the outcome of that. That is precisely the 
same atesnacnt? 

ACVSLOu aLevgquliteyrightsadBubithecactual 
length of it .and its nature speaks alot. for itself. 

Q. Let's turn to decommissioning. Could 
yourturneup9pages 174 of -Exhibit577; «whichsis-our “first 
volume of materials. 

MS. PATTERSON: What is the page, again? 

MR .viDs.) POCH Sti Iam xg or BY 7A. 

MR. PENN: Yes, I have that. 

MRE Do POCHsewiMre.pGhaireman,iisthisicis.tan 
article reproduced from Nuclear Engineering 
International, September, 1990. 

Q. Mr. Penn, do you recognize the 
authors as Ontario Hydro employees? 

MR: &PENNGi > Animes, sititdo. 

MR. D. POCH: Perhaps this should get an 
exhibit then, exhibit number. 


THE. REGCTSTRAR: ff 660" 
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--—EXHIBIT NO. 639: . Article’ reproduced from Nuclear 

Engineering International, September, 

1990s) “(pagetays of" Exni bab? 5773) 

MR. D. POCH: Q. Mr. Penn, this’ article 
in September, '90, refers to an alternative 
decommissioning plan spoken of there for the Bruce site 
which is to bury the reactors in the bedrock right 
where they sit now; is that correct? 

MR. PENN: A. That is the concept, yes. 

Q. Yes. Now, co-author Mr. Naqvi is the 
same fellow who is the supervising design engineer and 
whose name appears at page 176 of our Exhibit 577 on 
the cover page entitled: Conceptual Plan for 
Decommissioning Pickering, Bruce and Darlington? 

A. Yes, Syed Naqvi is the supervising 
design engineer that has responsibility in the Nuclear 
Engineering Department for used fuel disposal and 
decommissioning of plants, yes. 

MES eD .* "POGHs> "Mrs Crhaiiinair, that “page I 
have just referred to is attachment 8 to Interrogatory 
Oe Are4 x 

THE CHAIRMAN: All right. 

THEMREGISTRAR:* 79. /23a? 

MR OMA TOCH = wes. 

THE RECTISTRAR:” ¢ThatrrwilT be stro 


rcowBXHIBITeNOs. S20.an 62°" Iinverrogatroryngs (e045 
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THE CHAIRMAN: I take it this is Exhibit 
659, theaarticlesubittis not the entire article; is 
that right? 

MR: Di =POCHi« Icbehievesitsis the entire 
article. 

THE CHAIRMAN: ° I, couldn't be sure. 

MR. YDenPOGH <@ Yes,4Mr HeChaiirmays wel is 
page 174 and 175. It is obviously not intended to be 
an..in;depth analysis aot httisojast ca trade publication 
HEepoOLGs 

QO. Mr. Pennypsthesplan, that is; the 
currentaconceptual eplan—=sthatini st hes ionetefo ritwh Bich 11 
have included the coverage just so I could note the 
authoro=sptsis notuto.burysthemion sie, thirttcits fis 
rather to have a waiting period and then dismantle? 

MR. PENN: A. Yes, it is the 30-year 
stop and store period followed by dismantling, as I 
gave in my direct evidence, using conventional means. 

Q. Now,. given that the alternative was 
submitted and published by a Hydro employee, the same 
Hydro below employee in the September of '90, and the 
conceptual plan is dated January, '91, can I assume 
that there is still Sor mae pieaee ies of alternative 
decommissioning techniques within Hydro? 


A. No.) (Thesreferencesmethod}!) and it is 
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given on your page 176-- 

Q. Yes? 

A. --and there are othe reports that 
detail the methods for Pickering "B", Bruce "B" and 
Darlington separately, the reference method is when we 
get to the end of the life, 40-year life of the 
operating phase of the plant, the fuel and heavy water 
would be removed, and then there would be a period of 
30 years prior to decommissioning or demolishing by 
conventional means and subsequent movement of that 
active material, bearing in mind that some 97 per cent 
of the material is nonactive, to an off-site location 
assumed to be for the sake of costing purposes 1,000 
kilometres away. 

Q. And again, this is the same facility 
I spoke of earlier today with Mr. Johansen where the 
pressure: tubes: from Pickering ‘wil eraup, *and “tt “is 
not the deep geological site that AECL is trying to get 
the concept approved for. 

A. It might be and it’ might ‘not be. The 
decision hasn't been made. 

Q. Now, you have referred to this as the 
reference ,) but; ini otherowords, it?s the’ plan that you 
are currently assuming for purposes of costing and so 


on in the corporation? 
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AGUSLE «is the’ plan that the company has 
adopted and has submitted to the Atomic Energy Control 
Board as the way we are going to do the thing. 

Ors That *s* fine? 

AS JeTRe*arereterythateyou referred@tc,.is.a 
concept that we thought of and Syed Naqvi and his staff 
in particular as being an alternative. But in my 
knowledge, we have not explored it in detail. 

Q- »pAlleright.. And... take it¥since <you 
haven't even gotten to the point of presenting an 
analysis of selecting the ultimate manner of disposal 
as opposed to the decommissioning, you don't have an 
analysis of the impacts of decommissioning from the 
waste disposal side of it at this time? 

A. We have studied the volumes of 
material involved and how they might be moved. 

Q. Is there an analysis, for example, in 
the Balance of Power environmental analysis, Mr. 
Johansen, of the impacts on the environment and on 
human health from the decommissioning and the disposal 
associated? | 

MR. JOHANSEN: A. Not in any site- 
Specific manner. I believe consistent with the way 
other aspects of the nuclear fuel cycle were evaluated 


there were some evaluations of material quantities, for 
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example, involved per unit of energy produced, that 
sort of thing. But, you are correct, there was no 
Site-specific health or environmental impact analysis. 

Q. There is no environmental or health 
analysis at all, is there? You are just saying the 
volume that will be produced? 

Awe? That +s «naght; 

Q. All right. So leaving aside 
Site-specific. 

A. However, there was some conceptual 
evaluation in the document which you have extracted the 
title page of on page 176. The conceptual plan 


document submitted to the AECB contains some generic 


analysis. 

D4 pal eemighity, 

MR. PENN: A. There would be a 
requirement, Mr. Poch -- apart from the fact that 


Ontario Hydro would want to do it obviously in good 
time, there would be a requirement at least five years 
before the 40-year life, and eer ie0;,i seo dowa 
thorough BE neat assessment and to have the 
matter reviewed. 

Oe, Ade. right. 

A... oDher erd Sine, pein tiene doeingi.an 


environmental assessment of an event that is at the 
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very minimum 20 years away. 

Os Tokay. I want to turn -- 

A. I should correct myself: 20 years 
plus 30 years, 50 years away. 

Q. Yes. I want to turn to the question 
of radiation risk, and I know this has been gone into 
in some detail so we will try not to repeat what has 
been said. 

Firstisof alk, Mrititiiohansenp lthere! Per a 
distinction, is there not, between radiation as a toxic 
in the environment and chemicals as a toxic? And I 
take it you would agree radiation decays, radioactive 
substances decay? 

MR. JOHANSEN: A. Yes, and other common 
materials that we use and that we are exposed to do 
not. 

QO.19 DO not decay’as ay¥physical, basic 
property? 

A. Whatever toxicity they exhibit 
remains essentially indefinitely. 

Oo vy Bubpism teat eruetihat*while 
radiation apart from decay, you cannot, if you will, 
detoxify a radioactive substance? We are down at the 
atomic level, and there is little you can do about it? 


Asa Wel lj asoule@an’ to doltit’without 
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actually converting the material somehow-- 

QO. G3RIGRE. 

A. --such as is conceptually envisaged 
in transmutation and thateserteotVvthing; sbue+-= 

Q. As you would by putting radioactive 
substance in a reactor? 

A. For Sota 

Q. Whereas chemical substances often can 
be transformed, either transformed naturally when 
exposed to other chemicals solvents, what have you, or 
sometimes on purpose they can be treated; when you have 
a compound you can through traditional chemical means, 
in some cases at least, detoxify. 

A. There are some chemicals that do 
degrade naturally-- 

Ove eles. 

A. --in the environment, and there are 
others tnat don't, and it is not'a trivial Matterxo 
detoxify or to treat some of these materials which we 
use in our everyday lives. 

Q. We are certainly aware of the efforts 
you have made for example with respect to PCBs. 

Ontario Hydro I think is a leader in developing 
technology there; is that fair? 


A. I would say we are taking it very 
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seriously, being a holder of a significant quantity of 
those materials, yes. | 

Q. We have asked you in a number of 
places to provide detailed analysis of exposures that 
might be expected. For example, in Exhibit 577 our 
materials at page 177-- 

Ay eXes? 

Q. --you indicated that: 
Radiation exposures to mine workers 
and the general public due to emissions 
from uranium mining and milling were not 
specifically assessed in the EA. 
And you said that you only intended to evaluate and 
compare alternative plans in terms of emissions and 
other pekasas quantifiable factors. 
[3.20 0..pumns4 

A. With the general assumption that goes 
on to say that the plans involving lower overall 
emissions in other quantities would be preferable, all 
other things being equal. 

Q. I don't know if that exhibit already 
has a number. 

Mos *hucasgagetot? 

JHE OREGASTRAR 2 Pihassvid lev beseil7% 


T-gesBIBITANOc.520¢0. 7 talinterrogatoxy No. 0927 0191. 
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MR. D. POCH: .Q. Well, let's see iff we 
can find some readily quantifiable edavarae 

MR. JOHANSEN: A. Perhaps I can just go 
on to add that we have supplemented our documentation, 
of) course invwthe fLormyoMcExhi bi & 507% 

Q. Yes, indeed, I am aware of that and I 
wanted to compare that to some other estimates that 
have been made. 

At page 178 of our materials is the 
beginning of an excerpt from BEIR 5, I know that it has 
already been made an exhibit, I don't offhand know the 
number. 

MR? B.2 CAMPBELL:"© 6 235% 

MR .S'1D. 2 POCH 2) OLG «= Draawhisdtang,s*the 
members of that committee as they were comprised for 
the BEIR 5 report appear on page 178 of our materials. 
I take it you would agree that this is a fairly eminent 
groups of4scientisirss 

DR. WHILLANS: A. I believe so. 

Q. Now, BEIR provides risk estimates 
that we have included at page 181 of our materials for 
cancer mortality. This is the table where you have 
drawn your approximate number of, I think you agree to 
av 5s timesel04 towthesminus424for%a D*person sievert? 


A. Well, this table covers a large 
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number of conditions and some of the conditions are 
Single acute exposures, some are continuous low level 
exposures and so forth. 

Footnotern at’the bottom ‘points ‘out’ that 
a dose rate reduction factor has not been applied to 
the risk estimates for solid cancers. As you know, 
ICRP and many other groups recommend that some factor 
be applied to take that into account. So I am just 
Saying that the numbers that we use don't Follow 
directly from this table, although is the summary of 
the basic data. 

) Q. Your number that you offered, that is 
5 times 10 to the minus 2 is approximately half -- 

A. That's (the ICRP ‘numbers! And ‘that''is 
avsorior a complete age distribution. The worker 
distribution is a slightly different number. 

Q.0 Vest Andoitis'tapproximately*nalf of 
the numbers that BEIR 5 presents? 

A. Yes. The recommended factor is 2 for 
solid cancers and it's included in the modelling for 
leukaemia so it's iebvami ges 

Q. Just so we can get an understanding 
of how that relates to the genetic disorders that they 
speak.of: iPagemlsOMoftour matérials, “in*théir table 


2-5, you would agree that this committee, beingaBEIR 5, 
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notes at the bottom of that table that for dominant 
genetic effects the spontaneous burden, that is that we 
would expect to occur in the population without the 
added exposure, would be 10 per 1,000 live births, and 
that they note a doubling dose - and I think the 
easiest place to see this is on table 2.1 which is page 
179 of our materials in note A - a doubling of dose for 
chronic exposure of 1 sievert. 

So have I interpreted that correctly then 
cise aCe 

A. Well, generally, yes. You notice 
that the tables you are referring to are 20 pages apart 
in the text? 

On, sKesx 

A. As I said in the direct evidence, the 
whole issue of radiogenic genetic effects is uncertain 
because there is no demonstration of these effects in 
man. These numbers come from a variety of sources 
mainly from mice, and there is a variety of estimates 
that are documented in sources such as the UNSCEAR 
Bx Dit hls. 

But the main qualification I think I 
would make with respect to table 2.1 is that the 
committee says that this doubling dose of 1 sievert is 


probably conservative with respect to man. It's the 
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doubling dose in mice and it is a bit too small, 
perhaps a Factor ofaed 

Q. Just so we understand what a doubling 
does is, that's the dose that would be associated with 
doubling the normal incidents of these genetic 
disorders? 

AsfoThatéeshnaght, 

Q. So just then, given your caveats, 
that if we want to express it in a manner similar to- 
the way they have expressed the fatal cancer effect, 
that works out at about 1 times 10 to the minus 2 to as 
opposed to the 5 times 10 to the minus 2 for cancers? 

A. I'm sorry, could you repeat that? 

Os cliwasejust takiding:!10 per 1,000 and 
you would expect that from 1 sievert. 

AyieWel ljisheeh unk evyourare misappl ying! it, 
because you are talking only about the dominant 
category. And if you look through that table, attiech is 
complicated, they are many different kinds of genetic 
effects, and you will notice that the estimate for 
other multi-factorial is 1,200 per 1,000. So obviously 
you have to take these kinds of data with a procedure 
For applying them. 

O..; Yess 


A. Now, it's not true that the doubling 
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does applies only to dominant. 

Q. So the number would actually be 
higher. I didn't focus on other multi-factorial 
because -- 

A. No, sorry that wasn't my point. 

My point was you can't take single 
numbers out this table and apply factors to them. 
These are factors that are derived from mice. This is 
the spontancems: burded Llepréestime@imn "nan, “and eI-don tt 
think it was intended at all that it would be used in 
that way. 

Qom ALT enight. S°Peunderstand your 
concern. 

Just to explain the other 
multi-factorial, that's the incidence of diseases which 
the committee feels is partly associated? 

A. They are listed, I think some of them 
are, Listsin sfeotneteki” bute hits Bduieved that heart 
disease and many other common diseases have at least a 
partial genetic basis. 

Q. So that is why you can have a number 
greater than per 1,000 there. 

A.t ealhaitet sor rghiy 

Osim tl Wake “iti cchakt mosis tthe dorkinart 


disorders that are commonly felt in the scientific 
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community to be the ones most likely to be where you 
would most likely see a significant increase from 
radiation exposure? 

A. Well, these are the ones that would 
appear probably in the first generation. 

Q. All right. And so we would expect 
some of those disorders would then be inherited to the 
extent that the disorder is not so serious as to stop 
reproduction in the first generation? 

A. That's true. The range of what you 
want to call a disorder or even mutation would include 
a lot of things that we would probably treat as normal 
variations. : 

©... ; Ads weghing and: just anectermsicof: ithe 
dominant category, looking at table 2.5, note D 
indicates that they view it likely that 2.5 of the 10 
would be clinically severe and 7.5 would be nmarca lly: 
mild. And that's the distinction you are making? 

A. Yes. 

Q. BEIR does not estimate sources of 
exposure and UNSCEAR does; is that correct? 

A. UNSCEAR does, yes. 

Q. And we have produced some of the 
UNSCEAR material. Again it, I believe, has an exhibit 


number already. We reproduced it starting at page 182 
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of.ours:. 

Mr «eCampbeliatehbs:meariutss RRND Lees 21, 
Mr. Chairman. 

THE CHAIRMAN: Thank you. 

MR « 2D, -POEGH 2 Qvid Table cé dof qthevappendix 
in UNSCEAR dealing with nuclear power is reproduced at 
the top of page 183. There the U.N. Committee looks at 
the collective dose per unit practice of nuclear power 
generation as they have estimated based on the 
information they have from actual releases from every 
kind of reactor around the world, and simply expressed 
it on a per gigawatt annum. Is that consistent with 
your understanding,*Dr. Whillans? 

A. I think so, yes. 

Q. And there is where we see 230, I 
think person sieverts would be the appropriate 
language, per gigawattyear over all time and 24 in the 
next 100 years? 

A, oes. 

OweAlderighth AAnd it}e fair to say that 
CANDUs are better in some categories an worst in others 
in terms of the emissions? 

An pies: oe dit “eynots jus CANDUS >.) TIT think 
this averaging process averages out a lot of variation. 


Qvne Right. PAnde indeed, vitewetturntover 
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to page 185 of our materials, Exhibit 577, we see, for 
example, table 34 deals with tritium where HWRs, which 
the CANDU is an HWR, heavy water reactor, is that 
right}hDr.2Whidlans? 

MgethatvissiragOhty 

Q. Are roughly 10 times other reactors. 
Similarly, carbon-14 in table 35 at the top of page 
186, 6 to 20 times worse, but on the other hand, for 
iodine for example, table 36, HWRs fair better, ranging 
from 6 to -- much, much better than gas reactors; fair? 

AxyoeYes: «i gustyanoterthatealisthese 
three tables are the normalized local and regional 
collective doses. 

Q. Okay. And then there would be global 
commitments in addition? 

A. That's what we discussed with -- 

Q. Yes, I understand. 

Indeed, just looking at Exhibit 620 which 
you provided, which is sources of carbon-14 exposure. 

Bf ap wes. 

Q. Do I understand this correctly 
that ans 

A. Perhaps you could give me a moment to 
getwakcopy..of sthat. 


Os Sure. 
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A. Okay. 

Q. Looking at the global dose 
commitment, from heavy water reactor operation just 
from carbon-14 and not integrating over all time, but 
with a cutoff of 10,000 years, you show on the second 
page of your exhibit, 490 person sieverts per gigawatt 
year; correct? 

AG’ That's (right. 

Q. And so that's almost twice what 
UNSCEAR finds for all types of exposures from the 
average reactor over all -- I'm sorry, again they have 
lamitedPitntovlo0, 000® years nots6éver*alim time an"table 6 
of UNSCEAR, which is at our page 183 again; fair? We 
are comparing apples and apples? 

A. You are referring to table 30? 

@so Tablefoevatspage Pe3*of ExArbit 577 
which is parts of Exhibit 621. 

MRYOB A$CCAMPBELL3s?°MP*Poch, just so we 
thatwget irteon asthe ®recordv® My cépydeesn't haveva 
table number on ift.! I’take i€@tabke 6 is thé fableat 
Che Cop vef athe page sthat "Sal S3°Of PERIS exhibit? 

MRe she SPOCH: Yes. Collective Dese-Per 
Unit Practice of Nuclear Power Generation. It's from 
page 27 of the appropriate section of UNSCEAR. 


DR. WHILLANS: You are comparing the 
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value 230, which is over 10,000 years with my value of 
490 over 10,000 years. , 

MRD POCHirQ. Yes? And" I? am*noting 
that the reactors we are dealing with in Canada, 
because of the high, the relatively high emission of 
carbon-14, that one emission in fact would account for 
a population dose commitment twice what the combined 
emissions of all emissions are for -- 

A. It's not really combined because it 
is averaged. This is per gigawattyear for an average 
BeACLOr:. 

Onn YeswisAna *that's"tor all 
radionuclides though. 

A. We were talking about, as I hada 
fairly detailed discuss the other day, we are talking 
with a doses which mainly occur in the period beyond 
500 to 1,000 years from now and about which UNSCEAR 
recommends that you apply considerable caution in 
interpretation. 

Oy es fer understand ethato, But they in 
fact i= 

Ae cTethunk*the deb tthat “cH Prenurniber » ics 
larger is well within the indeweaihics in the modelling 
as well. 


Q. All I am suggesting to you is that 
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just looking at this one radionuclide which you have 
provided the UNSCEAR numbers on and they are for a 
consistent time period with the numbers they have 
provided for all radionuclides for the average reactor 
in the world, CANDUs do in fact on that time scale, 
given the uncertainties you have spoken of, entail 
larger, significantly larger population dose 
commitment? 

As gigdon' taubhinkilwweuld agree it's 
Significantly larger dose over a meaningful time 
period. 

The numbers that I have given - unless I 
made some sort of conversion error - came from the same 
document and they have come from the section of the 
document that refers specifically to carbon-14 and to 
heavy water reactors..«-And fit,isetrue thabSthe 
information in that section of UNSCEAR 1988 is mainly 
from the Argentinian reactor because they don't have 
Ontario Hydro data referenced in this material. 

So there ;is certainly at least a factor 
of 2 uncertainty in whether 490 applies. I am using 
the numbers that are directly out of the document. I 
would say they are not different. 

Q. Okay. Let's proceed then just using 


the number 230 that they provide, and I understand that 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 2ALLY 
Penn,Daly,King 
Gr 6x (DBD. Boch) 


the carbon could be twice that but you express woie 
doubt about the level of eertainty to paabe be the 
number that you have provided us. 

A. Yes. 

Q. Tell, me if my calculation is correct 
then. If we assume four reactors of 881 megawatts or 
-881 gigawatts per unit -- 

A. Are we talking specifically about 
Pickering? 

Q. No, I am talking about a future 
station similar to Darlington. 

A. Okay. 

Q. I just wanted to get a sense of -- 

A. If we are talking about that then we 
need to talk about a different carbon-14 emission rate. 

Q. Fair ,enoughsugI was just.going to use 
the 230 for this back of the envelope calculation. 

I take it you are comfortable using the 
230 as a back of the envelope and I will treat it as 
such, it is just an approximation, but for the sake of 
getting a feel for the scale of the effect. 

A. Back of the envelope, and also with 
the very large qualification that this is based on 
doses over 10,000 years, 90 per cent of them are past 


100 years, and there are cautions throughout that 
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section of UNSCEAR that these are very much 
speculative. | | 

QO.oUsunderstandsall” that sande would 
agree that they Ato estimated that 10 per cent would 
be in within the first 100 years? 

ALi e Thakis? right. 

0.8) SOY IA could! Hustet hen gesfour reactors 
times .881 gigawatts per reactor, times the Capacity 
ete Gi have chosen .75, times 40 years, which’ is the 
expected life of that station, times the 230 person 
Sleverts per gigawattyear, and I came up with about 
24,000 and change person sieverts. Then I multiplied 
thatsbysthe == | 

Awy -FfayoumvareWgoingi tovask! me 40 confirm 
any of this, I think we better stop there for a moment. 

Q. Sure. 

A. Talking about a 4 by 881? 

QO. mYese “Soe 4 [tines s 48814 

A. “Yes: 

Q. Times .75? 

Anata] Sépemecent; 

Q. For 40 years? 

A. Forty years. 

Q. Which gives us the gigawattyears and 


I am multiply it by 230 person sieverts per 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans,Johansen, 241513 
Penn,Daly,King 
Cr (ex. (OD. -Poch) 


gigawattyears. That's roughly 24,000? 

A. Just a moment. 

That's approximately what I get, yes. 

Q. And if we take your 5 times 10 to the 
minus 2 that you have offered for cancer deaths per 
Sievert, multiply those two numbers together, I get 
something in the vicinity of 1,200. 

A. That multiplies correctly, yes. 

Q. So we would expect, with all the 
caveats that you have given about uncertainty, that 
over the 10,000 year period, the dose commitment from 
routine operation and associated activities of a Single 
Darlington-sized station, we would expect that 12,000 
premature cancer deaths. 

MR. PENN: A. Twelve hundred. 

Q. Twelve hundred, yes, absolutely. 
S225 pum. 

DR. WHILLANS: A. Now, can we calculate 
the number of cancer deaths in a population of 10 to 
the tenth over 10,000 years? 

Q. No, Dr. Whillans, it doesn't matter 
to me because I am comparing options for providing 
electricity, and those people out there who are going 
to get cancer from other causes will get it whatever 


option we pick, and I am just looking for the 
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differentials 


A. I am not sure I agree with that. 

I guess the point wT -am trying <to make, is 
that I have mentioned many times and we are ignoring it 
anyway, these calculations out to 10,000 years have 
meaning only in a very general sense for very many 
reasons, the question of what health effects will be 
important, the very real questions of what kinds of 
controls will be in place in 100 years, and UNSCEAR 
itself says "do not use these numbers in that way". 

Q. But you have in fact offered them in 
that way in Exhibit 620, haven't sie 

A. I don't see any interpretation in 
620. 

THE CHAIRMAN: My memory may be wrong, 
but I thought 620 was produced at the request of one of 
the cross-examiners. 

MR Dey POCH ay Novenl: think this was 
offered by Mr. Johansen or Dr. Whillans to clarify this 
question of carbon-14 .exposure: 

DR. WHILLANS: indid, 

MR. B. CAMPBELL: It was a matter that 
arose from a.question.from.Dr..Gonnell in+whicheDz. 
Whillans used this material to further answer a 


question that Dr. Connell had raised. 
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THE: (CHATRMAN % Adl iright. 

Miper Dae POGH 2) mx O.ce Drew Wii] ars, © VT 
understand your concerns about the uncertainties 
Surrounding such a number, and yet I think you have 
stated them clearly and I have noted them. 

DR. WHILLANS: A. It is not just the 
uncertainty in whether the number-is correct or not; it 
is a question of the interpretation. 

I am not disagreeing with your 
calculation. What I am saying is that the people who 
produce these numbers specifically point out that they 
can't be used in a simple estimation of how many people 
will die of cancer as a result of 40 years of operation 
Of ayStacion. 

QO. And they put that caveat on it for 
the very reasons you have offered; isn't that fair? 

A. Those are some the reasons, yes. 

Qr0,) OKay: 

A. I would also point out that the -- 
well, your table shows it. The bulk of this collective 
dose is due to mill tailings and’ specifically towthe 
radon exposures resulting from it, and there are 
mitigation measures that can easily be applied to 
reduce those if it is believed worthwhile to do so. 


So these are not necessary cancer deaths 
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as a result of 40 years of operation of a station. 
They are just for comparison purposes and for deciding 
on whether or not it is worth taking certain actions. 

OSS That's fine. Dre whillans,; you are 
not offering us any better number for the long-term 
health toll,2sare: you, from-thi's’ option? 

A. Well, I agree with UNSCEAR. I ‘don't 
believe it is meaningful to offer any number for the 
purposes that you are using them. Beyond a period of 
100 or perhaps 500 years the uncertainty is so great 
that the number is meaningless. 

Q. Just looking at what UNSCEAR 
suggests, then, we could assume 10 per cent oL“this in 
the first 100 years, 120 deaths? 

AsaTable “629 Yes” 

O..vies. 

A. Again, you will notice that on 
average that is dominated by occupational exposures, 
and we have given estimates of the specific 
occupational exposures that apply to Ontario Hydro 
operations. 

O.\7f thought*you*had*’yust© indicated that 
the bulk of this was due to mine tailings, radon 
emissions, which wouldn't be occupational exposure, 


wouldve? 
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Aver le Cher 2a whichors old penocent tof \the 
230, the "left-hand column, it lists over the: next 100 
years the sources. 

Osh “Yes: 

An tAnd ab2eok the 24 1s occupational 
exposure. 

Q.. The near term is dominated by 
occupational as opposed to long term -- 

A. Yes. 

Ge MALT Srightynrtnankitvou,im Now these 
numbers we have been talking about with all the caveats 
you have placed on them, in addition to that we would 
have non-fatal cancer, whatever suffering is caused by 
non-fatal cancers? 

A. Well, the number 5 times 10 to the 
minus 2 that we used in our risk calculation referred 
specifically’ tolfavalicanter ves: 

Q. Do you have any idea what the ratio 
is to be expected as between fatal and non-fatal 
cancers? 

A. Well, it certainly varies with the 
Cancer site. The number that ICRP has used over the 
years is roughly a factor of two. 

Gy Wracrertotv2? Twice (agemany non=tatal 


e 


as fatal? 
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A. An additional equivalent number. 

Q. Additional equivalent number, okay. 
And in addition to this we would have the genetic 
mutations induced by radiation we spoke of earlier; 
COLTLeCt. 

A. Yes, which ICRP suggests are the 
Order of 10 per cent of the fatal cancers. 

Q. And again, some of those would be 
inherited and presumably -- 

A... The ICRP number is, for all 
generations, yes. 

Q. All right. Now, does it matter that 
the dose for any individual is less than that received 
from background radiation? 

A. Sounds like a generally good thing. 

I don't understand what you mean: does it matter. 

Oo; Lf we are comparing this reactor to 
either another reactor or another electricity-producing 
option or saving option, you would agree that it 
doesn't matter, would you not, whether this is. above or 
below background levels; what we are looking for is the 
difference between the options? 

A. Well,.I guess in my mind it matters 
when it is so far below background that it is 


) 


comparable with or smaller than normal variation in 
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background. In other words, if someone chooses to live 
in a brick house rather than a frame house he incurs a 
radiation dose greater than he would eae living near a 
Slacuon.ea dt think that sortvoG thing «mat tens: 

In the absolute sense I have said that we 
assume that any increment of dose carries a detriment, 
and so in that sense I agree with you that we should be 
cautious, to control, /all.doses.. 

Q. Well, perhaps I can put it another 
way. I think it was Dr. Connell who asked one of you 
where you would spend a billion dollars to reduce risk 
in Ontario, and your reply was: not in the nuclear 
Pield. 

A. I think that wasn't my reply, but... 

QO. Oh, all right. Perhaps it) was. one: of 
your colleagues' reply. 

But what I am suggesting to you is if we 
are not looking at a menu that includes expenditures on 
road safety, for example, if we are only looking at a 
menu of options for meeting energy needs and we must 
select) one,, ithen asniityithexfactord that weaishould be 
looking at the differences between those options, and 
it matters not whether it is the most cost-effective 
place in society to spend money to reduce exposure or 


indeed what fraction this exposure is of background or 
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other -- 

A. I think I agree with you as long as 
we “include ‘all'risks, and particularly all radiation 
exposures, and don't overlook some because we are not 
expecting to find them or because they are trivially 
small. 

For example, I calculate there is 
something like 20,000 person-sieverts of radon exposure 
in Ontario every year - this. has nothing to do with 
mine tailings - and those exposures occur mainly inside 
buildings because of reduced ventilation, and Mr. Hamer 
asked me about this, and I tried to resist the way he 
was: leading me, butt. 1s certaimlyotrue that 1 eyou 
don't take appropriate mitigative actions increased 
energy efficiency in houses can lead to far greater 
exposures than we are talking about here. 

Q. You are aware that part of Ontario 
Hydro's programs, in fact, when they go in and suggest 
R2000 standard houses is to include an air-to-air heat 
exchanger? 

A. Absolutely. Absolutely. 

Q. And that is both a health advantage 
and an energy advantage. You are aware of that? 

A.=* Thaces rignes 


Q. Okay. I just have one other set of 
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questions in this area, but, Mr. Chairman, it might 
take a few minutes so perhaps we should take a break. 

THE CHAIRMAN: We will adjourn then for 
15 minutes. 

THE REGISTRAR: Please come to order. 
This hearing will adjourn for 15 minutes. 

SoC ReCeESS aL oa U Pel. 
---On resuming at 3:50 p.m. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Be seated, please. 

MRED. POCHs|” ©. “Just a couple of points 
on the epidemiological studies, Dr. Whillans. 

You have made the point with respect to 
occupational exposure studies that the samples tend to 
be small by statistical sampling criteria, apart from 
the study that was done -- well, I'm sorry, for 
occupational studies? That is a problem with 
epidemiological studies of occupational populations? 

DR. WHILLANS: A. Well, some of them are 
much bigger than others. If we look just at Hydro's 
experience, that is small compared with say an 
international occupational study. 

On COU have also pointed out there -- 

A. They are all small compared with.the 


person sieverts in the Hiroshima/Nagasaki data. 
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Q. And you have pointed out the healthy 
worker effect, but would not another factor be Shae 
there is a sort of wealthy, educated worker effect? 

A. An effect on health? 

THE CHAIRMAN: Did you Say "wealthy" Or 
"healthy"? 

MR. -D. POCH: (0... Wealthy! uthe aww", 
and.-— 

DR. WHILLANS: A. Effect on health. 

Q. Yes. 

A. Actually, I think when you look at 
some diseases they actually increase with social class, 
so I am not sure that it would apply generally. 

Q. There is some potentially confounding 
factor there of education and -- 

A. Many potential factors, yes. 

QO. ,And so.l think it wwasyABCLawhos put in 
front of you Dr. Hare's comments where he noted in his 
findings that there hadn't been any finding of health 
effects amongst your workers? 

A. Amongst our workers, yes. 

Q. You wouldn't expect to see one, would 
you, given all these factors, assuming that the 
Japanese data, that the results from the Japanese data 


are correct? 
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A. Well, I think what I would point out 
is that when we have such a small sample size we can't 
ook within the data as they did in the UK study where 
they were able to look by dose category. When we 
divide it into dose categories there is one Or zero in 
each ‘category that sort: of situation. 

Q. And indeed, before these various 


reasons, the healthy worker effect in particular, you 


would expect to find an SMR for the group as a whole, 


Standard mortality ratio, lower than in 1 in places 
like Chalk River? 

A. It is generally true in occupational 
groups the SMRs tend to be less than 1, yes. 

Q. So an SMR approaching 1 is not 
inconsistent with a dose effect comparable to that we 
have seen in the Japanese data; it is just it is 
disguised by virtue of the healthy worker effect, small 
sample size, and so on? 

A. I think if your question is do any of 
these occupational studies exclude a risk similar to 
that that would be derived from Japanese data, I think 
the answer is: No, they»don't. 

QO. So you-are comfortable then that the 
Japanese data are perhaps the best we have? 


A. Well, there, certainly are 
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limitations, and I mentioned some of them: the 
acuteness of the exposure; there are also not 
insignificant problems of extrapolating from a G88 e ress 
population to a North American population because their 


baseline cancer levels are very different for some 


‘Sites, like stomach and breast cancer. 


so there are problems, and that is why I 
think there are a number of groups trying to develop 


studies which use the occupational experience from a 


Number of different sources. 


Q. I wanted to turn to ALARA and discuss 
with you what -- focus on the word "reasonably" means 
in that definition. 

If you could bear with me, so we could 
structure this discussion, it seemed to me that there 
were three interpretations that come to mind, the first 
being you could set a target to achieve a given level 
of health impact such as accident risk comparable to 
other industries in some absolute sense or relative to 
other industries, or, second, you could simply cap what 
your target is by affordability. 

I should just say I assumed this one is 
not in the running because of sounds we get the 
perverse result that if as conservation gets cheaper 


nuclear power to compete would have to be cheaper and 
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SOjwe would have less.safety if.affordability as 
compared to other options was the criteria. 

But the third one that came to mind was 
to set a level where the impact and risk reduction 
attainable for the next marginal expenditure would be 
too expensive based upon the benefit foreseen for that 
expenditure. 

D.took Lit) that vitwis sbheplatter.-that in 
practice.is the. driver: sistthatntair2 

A. Well, the definition doesn't give 
much help. It is social and economic consequences 
taken into account. 

In my view - and this is where we ran 
into some problems when we were talking I think with 
Ms. McClenaghan, but perhaps it was someone else - 
about the dollar value that should be applied. 

The traditional ALARA analysis has two 
terms: one is an objective component where you just 
take into account some of these measure that you are 
talking about; the other one is I think called a 
subjective component where you take into account softer 
things more difficult to measure, like perception of 
risk and so. forth: 

I think because of this softer side of it 


it has always been applied, in my experience anyway, in 
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a fairly general way. And so, you know, we have 
examples eueee a certain dollar value was used to 
decide whether or not to apply a certain mitigation 
measure. 

But I think in general and in the 
everyday decisions that get made in the workplace it is 
a much more generals’process.rGitens, nel justca macecer 
of writing on the back of an envelope: This will cost 
so much and we are going to save so much dose at 
$10,000 per person-sievert, this is not economic. I 
don't think it is done that way. 

Q; Perhaps you ‘ecuid™ turncwithymenan 
Exhibit 577, our first volume of materials, to page 
189A. 

This has been referred to earlier. This 
is the Atlantic Nuclear Services Study for the AECB on 
Cost-Effectiveness of Reduction of Off-Site Dose. 

I don't unfortunately have an exhibit 
number for it again. My apologies. 

But if you would turn with me to page 
POOR ye Unemanstracce.s 

MR. JOHANSEN: A. Mr. Poch, perhaps I 
could help. 

"ares? 


A. You arevlooking’ for the exhibit 
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number-—- 

QvacThat would be helpful. 

foal Gotcha was given to Energy Probe's 
version? 

Q. That's correct. 

A. I believe it was assigned number 
920294. 

On) Abternrght< 

A. That is the interrogatory number 
which e7- 


Q. Yes, and this study was attached to 
that interrogatory, I understand, as well. 

Ri oes: 

Q. This is not where we happened to get 
it, but it is the same study. 

A. That's my understanding. 

Q. And I just read the first paragraph 
there of the abstract where the second sentence reads: 

The AECB initiated this study of the 

cost effectiveness of the reduction of 

off-site doses as part of a review to 

determine if further measures to reduce 

off-site doses might be reasonably 

achievable. 


And it was from that that I was drawing 
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this conclusion that there is a move towards this 
approach of, in essence, a cost/benefit test to 
interpret "reasonably achievable", to interpret ALARA. 

Is that your experience, Dr. Whillans? 

DR. WHILLANS: A. Well, yes. When I 
went through the three pillars of the ICRP protection 
process, optimization was a cost/benefit oneaees and 
ALARA was the guiding principle. 

Q. And indeed, if you would turn in 
Exhibit 578, which is our second volume of materials, 
to.,page.e1 02, thisisisic= page ,b0:2’ thiough to page 128 is 
the text of a report which was provided as an 
attachment. to, Interrogator vy. 9 36246.. 

THE REGISTRAR: That has previously been 
entered, 520.108. 

MRD BrPOCH: 3 ‘OsnvAndypr.. Whillans,~c 
think you will recognize that this is an Ontario Hydro 
study of the application of the ALARA principle to 
normal radioactive emissions from Ontario Hydro 
facilities, that, while: dati does not bear a date issued, 
it has a code attached to it which seems to indicate it 
came from 1985. Is my interpretation of that code 
correct? 

[40:0 pam.) 


DR.JWHILEANS <2 A..9 ( tthink that's 
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COrLect,, yes.) “Th! si avitask* group’ report. 

Oe 4 XCS mgt am lookingyvatigagenmh06.of our 
material, and this refers to -- in the strategy section 
at the bottom in the middle appears the notation: 

The method is a based on applying 
cost/benefit analysis to aid management 
in optimizing control over normal 
emissions. 

And at the bottom: 

A formal approach was selected to 
enable Ontario Hydro to demonstrate it's 
application of the ALARA principle to the 
Atomic Energy Control Board and the 
pabiies 
I take it that that's the conclusion of 

the task force. That's their recommendation? 

A. Well, I think this report describes 
the development of this formal approach. 

As I said, ALARA has been a process that 
Das .been¥in usestoua20 pyeans, abugness at deastelsaAnd I 
think I also mentioned in my direct evidence that in 
the last five years.or so, perhaps longer, the AECB 
about has focus add lot of its effort on driving 
licensees to a more common demonstrable use of ALARA, 


and I think this was in response to that. 
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OLY Mesia “SO lie ract, Ciryss ts tou just 4 
recommendation, this has been carried forward in 
practice? 

A. I think that's what this document is. 
I think it is describing what the document is going to 
give, a formal approach. 

O rAnd’ lt -yourcourd rerer ttc page 107 of 
our materials, page 2 of that report, under application 
guidelines, it reads: 

The process should be applied whenever 

Ontario Hydro is considering defining or 

Changing the radioactive release targets 

OFMeEOntroleor monstoring practices for 

existing or new facilities. 

You would agree with that? 

ree YeSs' 

Q. Just so we understand what the 
mathematics come out to under the section below that 
under general equations, I think the prose that was 
clearest to me is the second paragraph where it says: 

The condition that any potentially 
reasonable change must necessarily result 
in a net societal benefit is expressed in 
the equation. 


And that is the test in essence, is it 
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not, Dr. Whillans, you look to see if there is a net 
societal benefit? 

A. Yes. And on the following pages are 
the objective and subjective benefits that I spoke of. 

Q. Yes. And indeed, at page 109 of our 
materials appears under objective, at the very bottom, 
there is nee See that $10,000 per public person 
Sievert in 1983 dollars was an appropriate term to use. 

I think elsewhere in the evidence you 
have pointed us to a range of going up as high as 
100,000 depending on the particular circumstances? 

A. Well, within this document on page 
115 of your exhibit there is a table which gives the 
range that was available in 1985, I guess. And what I 
said in response to earlier cross-examination was that 
Hydro has another task group in place to look at 
whether the recommendations in this document are still 
appropriate, and they have a comparable comparison of 
what is used in other jurisdictions... On the basis of 
that evidence they are likely to be recommending some 
sort of a variable cost figure which would be a higher 
per unit does for higher doses. 

Owe All wight... Thercurnrent.tangetu~athat 
isethe wl per cont of requlatony slim couwhich ais your 


target we have heard many discussion of. 
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A.*?1t's the upper’tlevell for? our ‘range if 
emissions. 

Q. Yes. That or whatever your 
particular sub target is for a particular radio 
isotope; =i dtakemite thar, wirstrrot Aidvesthe setting of 
that may have predated this formalistic approach, but 
it was intended to have the same result, that is that 
you were looking for this point of reasonableness where 
you felt the cost-effectiveness of dose reduction, that 
limit had been approached or passed? 

A. Well, maybe Mr. Johansen will add to 
it, but my understanding is that that 1 per cent comes 
From the early 1970s. dnd the ALARA process was a 
concept but it wasn't formalized in this way, so I 
doubt if it were done on a cost basis at that time. I 
would guess that it was probably done in relation to 
the limit and to background and probably not on a 
dollar basis. 

Owe Inipractice, fas yousNave indicated, 
you surpassed that limit depending on the radio 
isotope, that is your better the limit? 

A. For some classes it's generally 
better tand’ Porvothens: ips! ml oseqdtionl) pers cent. 

Ore wmeavOur current practice, In fact, on 


the ground is reflective of an understanding of what is 
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reasonable in a cost-effectiveness use of the term, not 
in every case but in most cases? 

A. CWellp iL Chink OUnSCUrrent practice 
is -- well, there are exceptions. 

In general, for emissions which are 
usually well below 1 per cent I would expect that given 
the considerations about long lived that you have with 
carbon-14 and so forth, that we are probably not likely 
to focus on reducing them in preference to focusing on 
something like tritium which is much closer to 1 per 
cent. 

Of® Dotlicakeguin, though, and Ledon’t 
want to misuse‘the term, but I take it that your 
decistonseg.what to focus on and how far to go is 
formally or informally a question of what is reasonable 
given the options available, the effectiveness of those 
options and the cost of those options relative to the 
benefit? 

AGS Tf cChinky that se fai nt: 

Q. Would you agree that as we saw in our 
discussion of reactor safety, that the understanding of 
what the consequences of the releases are has changed 
in the last few years on the orderqofwaifivefold change 
with the new interpretation of the Japanese data? 


A. When you used the value 5 yesterday I 
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Was gOlng €O Object slightly. IL chink thau s Sonu or 
an upper limit. 

For the worker age group it's clear it's 
aDOUC ay Eactor Of so since 19) ja in -/7tnete: Lea, 
wasn't a number for the public, and I think a factor of 
5 is the upper end, but I will accept that. 

OF mere ee 2 its 

A. And your question, I guess, was, 
based on the knowledge that the risk or the costs are 3 
Co"5 fines higher, do we still feel this is a 
reasonable level. 

Q. Well, I guess my question is: 
Wouldn't you agree that in either a rigorous 
cost/benefit analysis or in some less rigorous 
approach, reasonable approach, or whatever approach you 
take, the point, the cutoff point, cost/benefit being 
equal or reasonableness in light of the benefit to be 
obtained my mitigation, has just shifted in light of 
that change? 

A. Yes, certainly the cost has 
increased, yes, or the benefit, if you think of avoided 
doses. 

Q. And I was interested that when we 
asked you at page 189 of Exhibit 577 in Interrogatory 


J) 5 Or 
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THESREGISTRAR: That's .118. 


=~ TEXAIBITANO.. S2002 1Si4,Interrogatory Noto9.76 65% 


(pager Loo 7oOreexhib1t 5 7.7)) 


MResbeePOCHS) Oss e=saboutsstandards,; “and 
we worded it: Needed to be tightened fivefold to 
reflect renew risks estimates, you disagreed with the 
preamble. You pointed to how there was going to be 60 
per cent reduction in the occupational doses from the 
ICRP. You didn't provide us there with the new public 
doses, see I take it you have since provided and 
indicated. thatavin.ftact there wih! “bé a fivefold 
tightening in the public doses. 

DR. WHILLANS: A. That's certainly what 
is proposed. 

I think there is a bit of confusion about 
this factor ef 25.4 The public, dose clhimicti shag -beém 5 
millisievert per year in the past and it is proposed to 
be, 1... But, infact pine oh), in, GRP 926)" rh; wasiisaid 
that it should be 5 in any one year but the long-term 
average should be about 1 or less. And so what they 
have done is sort of re-emphasized the l. 

I mean, one of the problems is, we are 
now talking about doses below background. 

QO. Ahpunderstand: ther diftiaoulty in 


Monrecoring.-— 
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a Ie juStawas= pointing, oub that. 1 think 
this factor of 5 doesn't come straight out of a 
comparison of ICRP 60 and 26. It's because the limits 
are proposed to change by a factor of 5. 

Q. I think that's my point precisely. 
The 5 doesn't come from ICRP. It's the result of the 
more basic science, if you will, the re-evaluation of 
the Japanese data, and this range of 3 to 5, I think, 
is fair? 

A. I agree. 

Q. And wouldn't you expect that in light 
of that change in understanding of what the risks are, 
that we would expect to see the AECB; or you would 
expect to see the AECB or you would voluntarily in your 
interpretation of ALARA expect to see a shift that 
reflects that) ration your practices? 

A. No, I don't think necessarily 
Hee sete the "ratio’.. ‘T*would iexpect\*us “to sée: a 
re-examination of the where the emissions are ALARA 
given the new cost/benefit ratio. 

Q. Okay. One other point in the area of 
regulation, a slightly different matter. 

If you could turn to page 204 of Exhibit 
2/7... Doehink this be? fore you! Mr. King. 


I'm sorry, page 194. 
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MR» Ds -POCHtaoMrueChairman, pages 194 to 
page 207 are a document, Current Safety and Pee siete 
Issues. 

Mr. Jking, Ganesyouxcontirm that this is 
the minutes of a meeting of the SOATIC Committee? 

NRERKRING SF pAdwoleCandt contknmnkhatar It 
doesn't say that here. 

Q. I included the press reports on the 
previous two pages to provide that context. 

A. If you are asking me based on my 
knowledge whether this is the minutes of the SOATIC 
meeting, I do not know that. 

QO. Mr. Penn, can you help us with that? 

MR. PENN: A. Well, I am not a member of 
SOATIC. I occasionally see the minutes. This looks to 
me like a presentation. 

QOuruYes: 

DRs WHEELANS :~ A..msMr.)Poch; I .can.read 
just about read mine, and it says presented by some 
name that looks like Humphries to SOATIC. It looks 
likes a presentation. 

Om All grmoeht  wethat ks afadraeeNot jmanu bes 
of presentation. 

Is your understanding is that that's what 


this document is, Mr. Penn? 
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MR. B. CAMPBELL: Just a moment. Whose 
notation is that? 

MR. D. POCH: We don't know. 

THE CHAIRMAN: ~I think we should have 
some idea what it is. This is such a loose hearing, I 
can't believe I am asking this question, but does 
anyone have any idea who Humphries might be? 

MR. KING: I am aware of Mr. Humphries. 
I am aware that he produced a document like this a few 
years back. I did not have knowledge of how he used 
that document. 

THE CHAIRMAN: Who is he? 

MR. KING: He is a former staff member of 
AECL in the licencing area. 

MR OR EOCK tO.”  MraeKing,h Cou lds you 
Cedi. use what SOATIC: as? 

MR. KING: #A.'.*I-amustine. Mr... Penn can. 

Q. Mr. Penn? 

THE CHAIRMAN: Even though he is not a 
member of “it. 

MR. PENN: Well, I can't remember what 
the actual acronym stands for. But what in essence it 
is, is a joint senior committee of Ontario Hydro and 
Atomic Energy of Canada limited, which meets from time 


to time. I don't know whether they meet regularly or 
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not, but they meet from time to time. 

MR. DALY: My recollection is it's Senior 
Ontario Hydro AECL Technical Integration Committee. 

MR. PENN: Good. 

MR DS POCH: tPMry “Charrman/y 1-canvt, 
apart from what these wweheases have helped me with 
here, I can't help you further with identifying the 
document because the source of this document, I think 
it is clear from the press reports, is that it was a 
leaked document. And indeed, we act for Mr. Tim Grant 
who has had a freedom of information request in I think 
for some years now, to obtain the various minutes of 
the SOATIC committee and he has been turned down. 
Although that we were successful in getting an order 
from the Information Commission and released an edited 
version of those minutes, and there is a judicial 
review in the works with respect to Vthat! 

THE CHAIRMAN: I take it they are not 
being introduced to prove anything, or make any points. 
They are just there to help you ask these witnesses 
questions, if they know the answers to them. 

MR 5D POCH: Yes. And perhaps, when and 
if AECL takes the stand they will be able to identify 
the document more accurately. 


MR. PENN: Anyway, whatever it is, Mr. 
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Chairman, it's not minutes. These types of meetings 
presentations are made by Ontario Hydro or AECL staff 
to the Committee, and I presume that's what this is. 

MR. D. POCH: Q. All right. With that 
understanding, Mr. Penn, perhaps we can use this 
document to structure a few brief questions. I think 
we spent more tine introducing it than my questions. 

Page 195 there is a sheet with respect to 
C77. C77 was a regulatory initiative proposed from the 
AECB, Mrs King? 

MRS 5KENG? nr iAge Kes, 

Om elynoticenunderwstrategy stosaid? 

»Ansindustry wade committee is 
discussing C77 with AECB staff with aim 
of negotiating an acceptable compromise. 

Is that a process which you are aware of 
occurs either with C77 or with respect to other AECB 
suggested initiatives? 

A. Well, I am somewhat familiar with the 
issue that was involved when C77 came out, and I am 
Sure both -- or I can only speak for Ontario Hydro, in 
that we had some difficulties with the way it was 
worded and we made those known to the Control Board. 
But as I mentioned a couple of days ago when I was 


requested, are these documents given to us beforehand 
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earlier and they are not, we get them at the same time 
as the public gets them. 

I don't believe the use of the 
terminology here, negotiating a compromise, it's 
certainly not terminology that I would use. 

One e PING gs Mins Gnd pedi Our stuns boy page 
204 of our materials, this is a discussion of another 
issue here, thermosyphoning. I was again interested, 
the background offered suggests that AECB staff found 
Our predictions, I assume that means AECL's 
predictions, of two-phase thermosyphoning difficult to 
accept during licencing of CANDU 600 plants. And that 
the staff position, and I assume that means AECB's 
staff, is that they do not consider the issue resolved. 
Low speed drives have been put on hold but may still be 
required if sufficient experimental analytical evidence 
is lacking. 

I wasn't going to ask you ee the 
specifics of that, but rather that general interaction, 
has it occurred to your knowledge where a plant has 
been licenced where the Control Board staff have 
reservations and they have required further work to 
resolve the issue at some later point? 

A. That's probably happened in the past 


where they may have some residual concerns which they 
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do not consider sufficiently important to deny getting 
a licence Or a licence renewal, but they asked us to 
continue work in that area for one reason or the other, 
and I think that has probably happened in the past. 

Oe. ‘And’? Cakeere’s note uncommnon “Lor 
Ontario Hydro to indicate to the Control Board the 
costs associated with suggestions that the Control 
Board staff might have as a factor to be considered, 
jJust-/as (rt"s* a “factor in ALARA ‘for vradtation releases; 
it would be a factor in determining the appropriate 
course of action in a safety related issue? 

A. I am sure if we were having 
discussions with them we would bring out all factors, 
technical’ factors) cost}, occupational dose, the whole 
range of pros and cons surrounding an issue. 

MR. PENN: A. I might add that they 
don't usually take much notice of cost; they take more 
notice of human safety. | 

QO."“"MrcaPenn;, LPetakeart “that onuc bear 
power will provide 50 or 60 per cent of the electrical 
energy in Ontario if and when Darlington is operating? 

A. Yess: In*my lead-off direct evidence 
gave “the figures “for what “1t “would be 1 O1993, | UL 
think it was about 60 per cent, and by 2009 I think it 


got down to about 52 per cent. 
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Q. I am wondering what would happen and 
to what extent costs would be a concern if you found a 
generic problem with all of your reactors, all being of 
the CANDU variety, different vintages, whether it had a 
safety implication or simply an implication which 
affected the energy availability, what kind of cost 
implication would we be facing if we had to shut down 
all these reactors for days, weeks or more? 

(42208 Dem '<f] 

A. Well, the only generic issue that I 
can think of that has happened, so far as we have had 
more than 20 years of experience in calendar time and, 
as os have given evidence here, over 200 years of 
reactor experience of operating these plants, is the 
pressure tube issue. 

Q. And you have not shut them down 
Simultaneously for that one? 

A. Oh, no. I'm sorry, I misunderstood 
you. 

Q. No, I was imagining, for example, we 
find that there is some manufacturing fault affecting a 
safety-critical valve that can perhaps even be replaced 
in a matter of weeks but that it affects all of the 
plants. 


I am wondering in that scenario if we had 
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to shut all of the reactors down simultaneously out of 
an interest for safety has anybody analyzed what the 
cost and disruption involved in that would be? 

A..Well, because, ituasitotalhy 
speculative, but the replacement energy for a 500 
megawatt unit that I can recall is about just under 
$300,000 a day. 

Q. It may not be for this panel, but can 
you tell me, is it possible to replace 50 or 60 per 
cent of the electrical energy in the province from 
other sources? 

A.. I. think. -- 

Ove al ams talkinghaboutawithsshortwlead 
ees 

A. Given your example, which I just 
can't contemplate how it might happen, but I would 
imagine that we would do what we have done in the past 
on a very hot day when we can't meet the load. We 
would make an appeal to the public to not use power 
unless it was absolutely necessary. 

And that, with a combination of 
purchasing power and switching voltages, lowering 
voltage and this sort of thing, is what we would do. 

But «this 1s a planning matter, andsisam 


only speaking from general knowledge. 
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Q. Mr. King, in that scenario mightn't 
the regulators feel compelled due to the costs and the 
dramatic cost of interruption, mightn't they be 
compelled to relax standards on a temporary basis? 

THE CHAIRMAN: I am not sure how Mr. King 
can answer that question. That is something you have 
to ask a regulator. 

MR. D.) POCH:) Mr. Chairman, ‘hathought I 
had set that up with my earlier question where he 
agreed see cost was a factor that they presented to 
the AECB. 

THE CHAIRMAN: How a regulator may 
approach this thing is something that Mr. King cannot 
answer. And if he did, it wouldn't be worth anything. 

MRA Dic ePOCHis4 +: That ‘s; fine, .Mr-..:(Chairman. 
Okay. 

Ovum Gentlenen,journing to another topic, 
turn See 2.094 OfssEx hibit /577) our ‘background 
materials. This is Interrogatory 9.7.166. 

THE REGISTRAR: Previously entered, .60. 

THE CHAIRMAN: Thank you. 

MR’. *D.2 POCH: «\QO. *We asked ‘you about 
Capital savings that Hydro believes it had obtained 
from the various stations from building four-reactor 


designs as opposed to two or single units. And we were 
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referred there in the answer to Exhibit 57, which is 
the DSOS study and which is Exhibit 57 in these 
proceedings, and we have wasoiaed excerptssof that 
overleaf. 

That was an answer you gave us last 
April; I note, in the 9.79166, ‘and if we look at 
Exhibit 57 at page 210 and 211 I note that these 
numbers are in '85 dollars, and just déaling indratios 
I note dramatic differences between a 4 by 881 
Darlington-type station and 1 by 600 -- 

THE CHAIRMAN: 210 and 211 come from the 
Demand/Supply Option Study; is that right? 

MR!. 4D WROCHS: SThatvstcorrect PME! 
Chairman. It is Exhibit 57 in these proceedings. 

0.0 VAN this *isvardePiars iper 
megawatthour -- 

MR. PENN: Just for your own information, 
Mr. Chairman, this document was the Subject of a Select 
Committee hearing in about 1984. 

MR.» Di «POCHS SQ." Yes, but you referred 
us to this,. ‘aspire pointedsoutpe ie think * in April of-last 
year. 

As of April of last year you were 
referring us to a document which showed a ratio of 


Capital costs between those two options as 1,500 to 


Parr & Associates Reporting, Inc. 


Whillans,Johansen, 24147 


Penn,Daly,King 
cr ex (Di. Poch) 


2,300, Darlington to Point Lepreau for capital, more 
than a factor of 2 for OM&A, and about a 60 per cent 
increase for standard cost. 

Can we just get an explanation of 
wat andeiediedb dit! Mr. Penn? That is another form of 
LUEC which is intended to levelize costs for comparing 
Options one to another; is that fair? 

MR. PENN: |A..qWell,.dt 26 tin, away, but 
I can't remember now the precise definition of 
"standard cost". 

Ol} That's 4£ ine: 

A. It was a term and a method that we 
dropped once we developed levelized unit energy cost. 

AlLeF an. t él layouts Sthat,inabout*vthis 
period of time the standard cost of the system as a 
whole was about $31 per megawatthour to give you a feel 
for what these numbers mean. 

Q. Yes. And I just was making the point 
that it is a cost used for comparing options? 

AeMavesy Mitiwas.5 But it. didne ta capture, 
if I remember correctly, the total lifetime cost, and 
it was before the era that we developed this 
comprehensive nuclear cost model. 

OVGul know “thati-Mr, Shalabyton Paned)10, 


and I gather he was the architect of the standard cost 
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and is one of the architects of the LUEC -- 

A. Well, Amir Shalaby and Ken Snelson, 
yes. 

Q. And they are both on Panel 10? 

A. Yes. 

Q. So we can perhaps get a clarification 
of that because indeed the opposite is my 
understanding, but without debating that, do I take it 


that since April when you referred us to this, since a 


year ago, you would no longer view this comparison as 


appropriate? 

A. Well, without commenting on its 
appropriateness, when you asked the question this was 
the only information that could throw some light on the 
question you had asked, and, of course, we carried out 
the Preliminary Nuclear Options Review, as we have 
given testimony earlier in this hearing,» startinguin 
about July of 1991. 

I would suggest to you that there is. a 
Significant amount of information on this type of 
subject now before this hearing that supersedes this 
much older information. 

There is, for example -- and I could turn 
up*the Teterences LEViteirs necessaryrebuc certainly 


there are comparisons between a Darlington-type station 
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and four single units of CANDU 6 or four le units 

of CANDU 9 and new Sites.or Seite nee | ae, etcetera, 
and there is a complete detailed disaggregation of the 
costs including OMSA and fuel and everything else that 
is invalved in that cost model. 

QOug Alig tights) ¢Mr.)Penn ,.«woulde yousturn 
to page 218 of our materials? 

A. 218? 

Q. Two-one-eight? 

A. oo Y@S, thank. vou. )» Yes? 

Q. This is a report that appeared in 
Nucleonics Week, a trade publication we had cited in 
these hearings earlier, where Mr. Franklin is quoted. 
Mr. Franklin is the past president and chair of Ontario 
Hvar Ove corm ect ? 

A. At. that.time Mr. Franklin was 
president and chairman of Ontario Hydro, yes. 

Q. And in the right column about halfway 
down in discussing other CANDU options, CANDU 3 in this 
case, he observed, in quotes: 

It does not have the vacuum building 
which we have concluded is a desirable 
for one thing... manok. completely 
excludingwity. bug loathink wtei sc vaaghly 


improbable. 
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Would you agree that a vacuum building is 
a feature that you have j eae ea in your various 
stations and is seen as a desirable feature? 

A. Well, we incorporated a vacuum 
building not only because it was a desirable feature 
but it was economically possible to do it and with a 
multi-unit station to integrate it. 

I'm not exactly sure when I say this, but 
I happened to be with Mr. Franklin when we had a 
meeting with the Council of Deep River who were very 
interested in hosting a CANDU 3 in that area, and the 
main reason for Mr. Franklin's view on CANDU 3 was more 
related to its size on the Ontario generating system 
than any other reason. 


THE CHAIRMAN: Tr dontteknow whether it 


makes any difference, but this publication is July 


20th, 1989, and you met in...when did you say, in Deep 
River, was it? 

MR. PENN: No, the Council and Mayor of 
Deep River travelled to Toronto. 

THE CHAIRMAN: When was that meeting? 

MR -PENN:- I think at was in the summer 
of 1989. It was before the Demand/Supply Plan was 
Submitted, anyway. 


MR. D. POCH: Q. Mr. Penn, are you 
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agreeing or disagreeing that a vacuum building is 
considered a desirable feature? 

MRGARENN: a(ASO8Well/SMraqFrankliniwas 
making a personal view there, and my personal view is 
that it is an additional desirable feature which is 
practical with an integrated four-unit station and 
clearly isn't practical with a single-unit station. 

OpyeAllL inight: 

MR. KING: A. I might add that when you 
design a reactor without a vacuum building, and what 
they have done in CANDU 3 is that you have to make 
other allowances in the design. 

The design pressure of the CANDU 3 
containment is much higher than our reactor buildings 
with vacuum buildings. As well, the leakage rate is 
much more stringent on a non-vacuum building design. 
And there are several other factors, too. So where you 
don't have a vacuum building you have to make other 
design provisions to get to the same or better level of 
safety. 

Q. All right. Gentlemen, can I refer 
you ,/to page -219A of our materials, Exhibit 577, and 
29a; through whol) anesmoteskfor cremarks; oI should‘tsay, 
by Mr. Mark Eliesen, who is the current Chair of 


Ontario Hydro, a speech he gave December 12th, 1991; is 
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that correct? 

MR. PENN: A. © That's®*correct: 

MR @DaWPOCH :4¢Perhaps®thas could get an 
exhibitenumberymthen., itv iswnot..parteotgan 
interrogatory. 

| THE CHAIRMAN: It may already be an 
exhibit number, but we can give it another number now. 
What is the next number? 

THE REGISTRAR: 640. 
~--EXHIBIT NO. 640: Notes re speech by Mr. Mark 

Eliesen, December 12th, 1991. (pages 

2190ANsthroughy219t lof ‘Exhnibi 87577 ) 

MR. PENN: One thing I won't be able to 
tell you, Mr. Poch, is whether the chair stuck to these 
remarks that were put together by our writers in Hydro, 
of course under his guidance. But not being at the 
meeting I don't know whether he stuck to -- 

MR:.¢D) -pePOCHSI26O 46 ean Foml yoassume “that 
before it was released to us or anybody else Mr. 
Eliesen or oneaes his trusted advisors had a look at 
son 

THE CHAIRMAN: Mr. Penn's caveat is also 
on the text. 

MR. D. POCH: Yes. "May not be exactly 


as delivered." 


Q. Mr. Penn, I would like to turn your 
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attention to 219F and I will get your opinion then 
rather than focus on Mr. Franklin's. 

First of all, Mr. Eliesen's speech in the 
fifth paragraph on that page says: 

At the same time, the cone differences 
between various large scale options, 
whether it is coal or a thermal 
generating plant or a nuclear station, 
become less distinguishable. Big central 
generation stations cost billions of 
dollars no matter what fuel they use. 

I take it that indeed your evidence has 
been that the costs of coal and nuclear, for example, 
have tended to grow closer to one another, Mr. Penn, 
over time? 

MR. PENN: A. I was referring to the 
lifetime cost, of course. 

O. TaYes? 

A. aad I specifically stated that I was 
comparing a 4 by 881 megawatt with a 4 by 800 megawatt 
conventional steam-cycle fossil plant using U.S. high 
bituminous coal. 

Now, Of course, if we looked at a plant 
that used Western Canadian coal the cost difference 


would be far greater. 
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Q. And indeed, if we looked at some of 
the other nuclear options which cost more than the 4 by 
881, as your evidence points out the difference would 
be less? 

A. Well, I was comparing a 4 by 881 with 
a 4 by 800 so that we were comparing something, that we 
were in the same ballpark. 

OF *Parrrenougi. “Now, I think you put a 
number on it. You said in the range of 10 to 15 per 
cent, tnerée waserscrlla-r0 “or "is per cent cost 
advantage to the nuclear lifetime? 

A. On the assumption that theoretically 
the Siaies Weed in service in the year 2002, which was 
the year adopted by the Fossil Cost Review. 

Oc Dow i Cake Jt that that comparison you 
nave-made “assumes; Lirst of alt, that it i6 on an 
existing site? 

A. I think, subject’ to check, you are 
right, yes. 

Q. And I take it that it assumes 80 per 
cent average capacity factor for a 40-year life? 

A. It would for both of them, yes. 

Q. And I take it that it assumes no 
delays in the construction? 


Ae ‘Ihate Ss COLrrect. 
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Or4edl de raghts 

A. For either of them. ‘It also assumed 
that the coal-fired plant would have scrubbers on it 
and low NOx burners for selective catalytic reduction. 

Q. Now, just in terms of the cost of 
delay it has a bigger impact on options which have 
higher up-front capital costs such as nuclear, I take 
Lt? 


A. As a general rule, yes. But it 


depends what the interest rates are, of course. 


@.,9YesS.ofAndithat isytruenwn, comparing 
nuclear to NUGS or any other option? 

Aw » Yes. 

Q. All right. And Mr. Eliesen goes on 
to note: 

We have learned more about the true 
costs of making electricity. Nuclear 
stations, which are Hea oan ei wie for 
generating 60 per cent of Ontario's 
electricity needs, cost a lot of money to 
build but were supposed to have 
Significantly lower costs. It has turned 


out differently. 


And he cites retubing being needed sooner than expected 


and the cost of keeping them maintained and staffed is 
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higher than expected, and new standards on health and 
safety called for by the AECB has meant greater than 
expenditures than has been anticipated. 

Would you agree with those observations? 

A. Well, there is no question that 
building a large power station costs a lot of money. 

No question about that whatsoever. 

Thene ws novquest ions that on eMr. 
Eliesen's mind would be the troublesome problems with 
Darlington, and no doubt at the time he gave this 
speech, which was not too long after he became chairman 
of Ontario Hydro, he had gained an understanding of 
retubing. 

Having said all that, I personally don't 
feel that one can say, that nuclear. stations*are 
suddenly getting on a lifetime basis to have costs that 
are Significantly different from what they have been in 
the“pasts aautgddn" ttthink that Ps -tride. 

I think in our direct evidence we have 
indicated what the expected costs are in the future and 
what they have been in the past. 

Q. I take it you wouldn't disagree -- 
you may disagree in the scale of the trend, but you 
wouldn't disagree with the trend he is pointing to, 


that these various factors have tended to increase 
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costs above earlier expectations? 

A. I pointed out in my evidence that in 
real terms the cost of Ontario bari nuclear stations 
in constant dollars per kilowatt has grown at about 2 
perhceht per annum 
P4se 0p ma 

OF «4 Bines 

A. Now what I wouldn't call that 
personally a dramatic increase. But they have 
increased for the reasons that, some of the reasons Mr. 
Eliesen has mentioned. 

THE CHAIRMAN: I'm sorry, which cost has 
grown 2 per cent per annum? 

MR. PENN: The capital cost, Mr. 
Chairman, in dollars per kilowatt of the initial plant, 
that's the initial Capital cost but including the heavy 
water and the initial fuel and the capital 
modifications that have occurred. ‘ 

You may recall I put an overhead on the 
projector the other day that showed that trend in time, 
compared it with American costs, if you recall. 

MR DoGrOck: «-OebeCeound yousturn to page 
229 OfCEShibit 577.CeThisvistthe* inftormatitonayou 
offered on CANDU 6 costing. This interrogatory has 


been given Exhibit No. 520.69. 
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I take it that the 4 cents offered in 
this exhibit, which appears at the top of page 231, if 
we wanted to get a feel Feats. that would be comparable 
too thes 3.7 Cents” you" orfered tor’the a by "881 
alternative, Mr. Penn? 

MR. PENN: A. Well, from memory -- well, 
I would really prefer to pull out the exhibit on this 
subject. 

Oo ALT rigres “i tink cthe™exhips t=you 
avesreferring to;*1f°it- s* most’ conventents 16 
interrogatory 9.14.68A, and the copy I happen to have 
picked up doesn't have the exhibit number recorded on 
3 er 

This is the nuclear options preliminary 
review material? 

Ay “Thats “wnat FameL Ook ind’ t or 

Well, there are two documents that would 
heipeus in “this. “interrogaccory 9.4402, "that I Know.has 
also already been given an exhibit number but I don't 
have it marked on this one, then there is a response to 
an IPPSO inquiry in more recent times. 

THE CHAIRMAN: Are they both the same 
document? 

MR. “PENN:- =No, Che? are separate 


documents, Mr. Chairman. I am just trying to recall. 
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THE REGISTRAR: The 9544.2 15..520.29. 

THE CHAIRMAN: And for those that have 
it, it's tab I7Mof Molume dl (of tthe AECL brief. 

‘MR. PENN: The other document that I was 
thinking of is Interrogatory 9.14.68A. 

is''that: the. ‘one! ‘Mr 2'Poch? 

MR. D. POCH: That's the one that I was 
holding up. 

Has that been given an exhibit number? 

THE REGISTRAR: That has not been 
entered. 

MR YDS POCHs~ Perhaps ty ‘shoudid:. 

THE REGISTRAR: That will become .119. 

MR. PENN: 4*Phati s4520-.119%2 

THE REGISTRAR: Yes. 

MR. PENN: Thank you. 
=—-EXHIBID NO. fo20 4009: & Interrogatory-«No. “Sue. ooh. 

THE CHAIRMAN: We don't have that. 

MR. D. POCH: It mysteriously appeared on 
my “table, Mr... Chairman, and I can't recall who put -it 
there. 

THE CHAIRMAN: Mr. Penn, armed with those 
two documents, you can now answer the question, can 
you? 


MR. “PENN: « Yes, I.can,;: sir. 
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Actually, Ms. Betsy Harvie did enter them 
in the process. 

Maybe since it has taken us so long you 
should repeat the question so that we are quite clear 
ONG. 

MK.) D. POCH: ©. I just saw the 4 cents 
at the cop Of "page 231 Gf “our Exhibit 5//, which tertie 
CANDU 6 costing, for four 670 megawatt CANDU 6s, and I 
was just saying, that's comparable to the 3.7 cents 
which you offer for a 4 by 881.” And I see in fact, if 
we compare the columns for 4 by 881 existing site and 4 
CANDU 6 existing site with 2005 and 2003 dates, the 
numbers do in fact appear close to that. 

MR. PENN: AS YCS.. (08, NUMberS 1. colrrs, 
in the 520.119 are quoted to two decimal places, 
whereas in the other document, 520.29, they are rounded 
to one decimal place, that's the eaesen 

Q. My question is this: Those numbers 
are less than 10 per cent apart, whereas when we were 
looking at the excerpt from Exhibit 57 a few moments 
ago, the DSOS, we saw much more dramatic differences in 
percentage terms, and I am wondering what is the 
explanation for that change? 

A. Well, if I understand your question 


correctly, Mr. Poch, and you are referring now back 
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Q. Page 219, I believe. 

Bee age. 2 Lot vouLras 

On. stCS, elem SOrny. 

A. --document 577. That table doesn't 
give 4 single 600 megawatt units on the same site, it 
only looks at one, whereas what we have been talking 
about is comparing four 881s with four 600s on the same 
Site. 

Oe AL right. | hank vou. 

If we stay with the interrogatory answer 
that appears atupage 229.0F Exhibit S71, wich i1si4.69, 
all the numbers you have provided here are for an 
as SDC LOnmOc COULD toy Ol sWwil lm Tnise ton to. the 
one-off costs, and the one-off costs are the number of 
6 or 6.7 you have given us elsewhere. 

pO ays Bein? eee cc hah eae qn le eho Bs A aos these 
circumstances on page 231 of your document. 


Q. And this assumes 80 per cent, the 


A. Eighty per cent capacity factor, yes. 
That's the second bullet down on page 231. 

Q. And this assumes a 40-year life? 

As wes. Tt assumes i naborhucases..u5. per 


cent contingency factor. 
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Q. All right. And this assumes an 
existing site. If we were to go to a new site it would 
be higher for that reason too, apart -- 

A. it would be about 9 per cent higher 
in costs, yes. 

Q. All right. And if we wanted to 
maintain the flexibility to not commit to subsequent 
Sstations»-- subsequent units, I'm sorry, and we want to 
build a single unit, perhaps with the possibility of 
further units on the same site, the cost of that first 
unit - I think we spoke of this earlier - would be in 
the range, about the same as a single unit, perhaps 
slightly more because you do more site preparation? 

A. Well, that would be about right. But 
if in fact you committed subsequent units in a period 
of, say, two to three years after the first, you would 
probably recoup most of the advantage of building four. 

Q. But you would only recoup those if 
you subsequently elect to build the latter units? 

A rhaki Ss right But you, wouldn't e¢lear 
Phe tT whole sitrerror our. = You do what they did at New 
Brunswick and you would clear the site for two. 

Q. So on a marginal cost or system 
expansion cost basis, as opposed to an allocated cost 


basis, we should be using the higher number of perhaps 
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the 6.7 then for that ‘first unit? 

A. Well, we have certainly used the 
higher value. Just, to make ‘sure itis 6.7.° Actually, 
is 5.79 cents per kilowatthour on an existing site. 

OF \That's for an existing veitte“iméithe 
year 2003 and we can escalate it up for a later date. 

It would 6.7 for a new site? 

A. ‘That *s! the next *=— 6.577 ‘ves. 

Q. So that first unit, if we are looking 
at a system expansion costing basis, those numbers 
would be reasonable proxies? 

A. Yes, if you are just building one. 

QO: » Yes. “Sand -finaldyyron “this yexhrbit / Ut 
you "turn"to page 4233 of our -Exhibitws77, I notice in 
the column OM&A - it's hard to read the numbers - but 
apart from the first few years when you are 
constructing and commissioning the unit and the last 
year when it's being taken out of service, throughout 
the whole middle period the OM&A is constant, 140.7 
throughout. 

If the Board wanted to apply your rule of 
thumb that you gave us for what you are experiencing on 
the existing system, that is 1 per cent per year 
escalation, or what you are assuming for the existing 


system, 1 per cent per year escalation in OM&A, then we 
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? 


would also have to increase these estimates for CANDU 6 
for that reason? 

A. Just so that we are clear, these are 
cash flows, of soitess and I think they are in constant 
19 9D dolFars* 

THE CHAIRMAN: Excuse me, Mr. Penn. What 
is this table? Where does it come from? Where does it 
belong? 

MR. PENN: Now I may need some help from 
otners because this 1s abit’ Outv OL My Lrelay “out 1 
understand this was a request -- 

THE CHAIRMAN: We are talking about page 
Zsa ele ttnat. Tignes 

MRO TEINS | eres in, 

MR. DD.  POCH:” = Just in “simple cerms, Mr. 
Chaitmath #238" eects apart’ ol “exhipre 520. 697 
interrogator yO. 97"43 . 

THE CHAIRMAN: Is it? Because it isn't 
in the same kind of writing and that's why I worried 
about, Lt. 

It does come from that? 

MRY~ PENNS” it~ salt” part ef the same 
interrogatory answer, Mr. Chairman. 

THE CHAIRMAN: Part of your response. 


MR.” PENN: * 20S,’ Lt? was. 1t 1S" iuet that 
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this table is on a very long computer sheet and it has 
been reduced to get it On one page. 

Now, Mr. Snelson is probably a much 
better person to discuss this than I am. But in the 
Exhibit 452, the Update, the CANDU 6 is used as an 
illustrative example for future nuclear, and I believe 
that the request was for the LMSTM run. Have I got the 
right. inigialsevethn ys is"outside my ft trelds 

MRS Ds POCH? “Yes, “EMSTM: 

MR. PENN: And this is the answer of that 
run. 

MR. B. CAMPBELL: I am not sure that's 
actually correct, Mr. Penn. I am not sure whether this 
is an LMSTM output or input. 

MR. PENN: peyearg be pleased to be 
corrected on it. 

MR. B. CAMPBELL: You are absolutely 
correct that Mr. Snelson would be able to answer that 
question, or other planners on Panel 10. 

MRPs POCH SSO. Mike Penn pale weake- Lt 
chough@sitmplyVfrom@tnis, this cost; the*4*tents 1s 
calculated then using a level OM&A, and I take it your 
rule of thumb is that OM&A could be expected to 
increase 1 per cent per year? 


MR. PENN: A. We only referred to 1 per 
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cent increase as an upper bound. If you remember, it 
was part of my direct evidence for the existing nuclear 
system. 

Q. Yes, I understand that. You said 
that was the basis of your planning. 

A ‘Pardon? 

Q. You did indicate, I think, that’ that 
was what in fact you were assuming for planning 
purposes, 1 per cent per year. 

A. For the purposes of coming up with 
the cost of the existing nuclear system for the balance 
of the planning period to the year 2014, yes. 

Now, just looking at these numbers, it 
seems to me that they probably don't assume an 
increasing OM&A. 

Q. Okay. And finally if you could turn 
to page 235, the last page of Exhibit 577, 
Interrogatory Ont sao; 

THE REGISTRAR 2295 20441202 
~~~EXHIBIT NO. 520.120: MInterrogatory No. Sys. 

(Page 23500 Exhibit S77) 

MR. D. POCH: Q. We asked you to sum up 
your experience with nuclear technology, has it been a 
Success, in what ways has it been a success and in what 


ways has it been a disappointment. 
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Perhaps the answer is a disappointment to 
us because you didn't bother listing any 
disappointments. 

But just focus on the bottom paragraph, 
you say: 

While there are examples of costs in 
schedules exceeding the original plans, 
they have not been of sufficient 
magnitude to eliminate the economic 
competitiveness of nuclear generation. 
The problems have not exceeded those that 
Hydro expected to encounter in the 
development of a new source of electrical 
energy. 

Do you mean that statement to cover the 
scale of problems you have had at Darlington? 
£4:58-pem. } 

MR. PENN: A... We have to be careful in 
thinking about the so-called problems at Darlington. 

If you discount the planned schedule 
changes and you focus on the generator/rotor problem 
and the primary heat transport problem, as both Mr. 
Daly and I have testified, we are very hopeful based on 
current understanding that both problems will be 


resolved this year. 
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On that basis, and if you recall the 
graph I put up on the screen only about three or four 
days,ago = anojfact; 1 thinks you were cross-examining me 
aePené time, those capital costs in dollars per 
kilowatt going from Pickering to Darlington didn't show 
any dramatic change from the general trend by 
Darlington. 

In fact, if you compare Ontario Hydro's 
nuclear costs and generating costs, especially LUECs, 
with other world nuclear utilities, if you accept that 
that 1S a reasonable measure, you will find that the 
Ontario program has been extremely successful. 

Q. Mr. Penn, just in respect to my 
question particularly then, I take it you would not 
apply that statement to Darlington if you include the 
costs of the delays you have spoken of? 

A. Well. in constant, dollars I would 
because if you take the EUCG data, which is -- 

Q. Well, no, I am not referring to your 
international comparison. I am just referring to the 
application of this answer here, where you say: 

The problems have not exceeded those 
that Hydro expected to encounter in 
development of a new source of electrical 


energy. 
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And I am just wondering if you were there 
referring to the problems you have experienced, the 
costs you have seen rise at Darlington, including -- 
for whatever reason those costs and delays arose, and I 
am wondering if you would have that answer apply to 
Darlington or not. 

s The increase in costs at Darlington 
have undoubtedly been troublesome, but I think, as I've 
tried to say before and if you look at Interrogatory 
8.2.14 which provides graphs, including four per cent 
real interest, it shows that the Darlington costs 
aren't significantly out of line with the history of 
Our experience in building nuclear plant in this 
province, and compared with other people in the world 
it is still competitive. 

Q. So you would then apply this 
statement to include the scales of problems in cost 
escalation that we have witnessed at Darlington, then? 

Aes Leothink Darlingtonsis marginally 
getting above the trend. 

OsmwAlLL mightsteSofp-ifeweowenestosbuild a 
new generation of reactors 10 or 15 years from now 
problems of a similar scale and cost escalation of a 
Similar scale to that we have seen at Darlington above 


Originally envisaged would not be, in the words of your 
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answer here: beyond those expected to be encountered? 

Ry. BNO, uw dome think they would be 
beyond what we expect to encounter, and I would be 
delighted, if I am permitted, to put the future ‘cost of 
nuclear power in context with the Present Costs, Lo 
indicate that our assumptions are quite reasonable. 

This information, Mr. Chairman, is taken 
from the EUCG data, Interrogatony: WIPA4vorw ddéesn' t 
have any of the American information on it. 

It includes iit ics at four per cent 
real rate and has Darlington at the current dollars per 
kilowatt of the cost that I have reported at this 
hearing, the latest costs. To the right are the 
various nuclear operations and ranges that I have 
provided at this hearing for future plants. 

The point I am trying to make is the 
costs that we are predicting in the future are 
generally in line with the type of experience that we 
have had in the past. 

| Q. And just to clarify then, this refers 
to capital costs; I take it dry costs? 

A.<« -. These! are) ‘the? total! dry cdsts, yes. 

Q. And I take it that the range shown 
for CANDU in the year 2010, the lower box would be your 


estimate that you have provided for the cheaper CANDU 
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options you have identified, which tend to be the 4 by 
ao are | 

A. The 4 by 881 on the existing site. 

Q. So you are showing it at a point much 
lower than if we were to place a trend line through the 
existing ones and projected upwards? 

A. It is about 13 per cent less than 
Darlington. 

Q. And the one that appears to be on the 
trend line from my call at the top of that range, that 
would be for a... 

A. Four by 516 megawatt plant. 

Owe tA night: 

A. Pickering "B" style, on a new site. 

Oxs,Onva newrsitei,) okay. 

A. Yes. And then the others are as the 
legend states at the bottom. 

MR icD). JPOGHs" Thank *you, Mr. Chairman. 
Those are my questions. 

THE CHAIRMAN: Perhaps that document, 
that should be marked as an exhibit. Next number? 

MR. B. CAMPBELL: ©» If we could™get. a 
number we will provide copies tomorrow. 

THE, RECISTRAR2: “Thank you. ~ GAs. 


---EXHIBIT NO. 641: Reserved. 
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THE CHAIRMAN: That will complete today's 
hearing. 

Mr. Greenspoon, you are next up; is that 
raght? 

MR. GREENSPOON: That's right. 

THE CHAIRMAN: That will be next month 
morning. We are not sitting tomorrow. Next Monday 
morning. 

I should just remind those that we are 
not sitting one day next week. I think it is Wednesday 
the: 29th’ we"aretnotr sittings 

MR. D. POCH: A number of counsel are in 
another hearing, or had just better be, including 
myself. 

THE CHAIRMAN: Wednesday the 29th we 
aren't sitting. Like press reports, I don't pay any 
attention to other hearings. [Laughter]. 

The 29th we will not be sitting, but ite 
will be sitting on Monday the 27th, the 28th, and on 
Thursday the 30th. We will adjourn until Monday. 

THE REGISTRAR: This hearing will adjourn 
until Monday morning next at 10 of the clock. 
---Whereupon the hearing was adjourned at 5:07 p.m. to 

be reconvened at ten o'clock, Monday, April o7th- 
aS 2). A 
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